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BY-LAWS OF THE PETROLEUM BRANCH 
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(Approved by membership referendum in September, 1946, for adoption 
March 21, 1947, and amended as to Article [IX by membership referendum 


in 1947.) 
ARTICLE I— Name Anp OBJECT 

Section 1. This Branch shall be known 
as the Petroleum Branch of the American 
Institute of Mining and Metallurgical En- 
gineers. 

Sec. 2. The object of the Petroleum 
Branch shall be to furnish a medium of 
cooperation among those interested in the 
petroleum industry and to promote the ad- 





vancement of this branch of mineral tech- 
nology through meetings for professional 
and social intercourse, and to stimulate the 
preparation, reading. discussion and cir- 
culation of papers connected therewith. 


ARTICLE Il — MemBeErs 


Section 1. Any member of the AIME 
in good standing may become a member 
of this Branch by indicating in writing 
that he elects to receive the Journal of 
Petroleum Technology as that monthly 
publication of the AIME which is to be 
furnished him at no charge in addition to 
his dues. 

Sec. 2. Only members in good standing 
in the AIME shall have privileges in the 
Petroleum Branch. 

Sec. 3. Local clubs may be formed by 
the Petroleum Branch, the membership of 
which shall be subject to and in accord- 
ance with the By-laws of the Institute. 


ARTICLE Ill — Funps 


Section 1. The expenditure of funds 
received by the Petroleum Branch shall be 
authorized by the Executive Committee of 
the Petroleum Branch. 

Sec. 2. Dues or assessment in addition 
to the regular dues of the Institute may be 
fixed by the Executive Committee of the 
Petroleum Branch, subject to the approval 


of the Board of Directors of the AIME. 
ARTICLE IV — MEetTINGsS 
Section 1. The Petroleum Branch shall 


meet as a regular and integral part of the 


Annual Meeting of the AIME and at such 


or 


other times and places as may be deter- 
mined by the Executive Committee of the 
Petroleum Branch. 

Sec. 2. The Annual Meeting of the 
Executive Committee of the Petroleum 
Branch. open to its membership, shall be 
held during the Annual Meeting of the 
AIME, and special meetings may be called 
by the Chairman upon thirty days’ notice 
in writing or through Journal of Petroleum 
Technology. 


ARTICLE V 


Section 1. The officers of the Branch 
shall consist of a Chairman and two Vice- 
Chairmen. 


OFFICERS 


Sec. 2. The Executive Committee shall 
consist of the officers, the immediately past 
Chairman of the Branch, and six other 
members who shall, after the first election 
under these By-laws, be elected two each 
year for terms of three years. 

Sec. 3. The Chairman of the Branch 
shall be Chairman of the Executive Com- 
mittee. 


ARTICLE VI — GoverNMENT 

Section 1. The Executive Committee 
shall be the supreme governing body of 
the Branch. It shall act subject to the pro- 
visions of these By-laws, the Constitution 
and By-laws of the AIME, and subject to 
a majority vote of the members of the 
Branch, initiated under the provisions of 
Article X. For the transaction of business 
five shall constitute a quorum. If less than 
five are present at a business meeting the 
action of those present shall become final 
if approved by five members not present. 

Sec. 2. The Executive Committee shall 
fill any vacancies by appointing members 
for unexpired terms. It shall appoint a 
Division Treasurer and its own Secretary. 
It shall prepare a manual covering the 
functioning of the Division and defining 
the duties of officers and committee mem- 
bers. It shall replace any committee chair- 








man who, for any reason, does not actively 
prosecute his assignment. It shall make or 
approve the appointment of all committee 
chairmen. 
ARTICLE VII — Committees 
Section 1. There shall be two classes 


of committees 
special committees. 


standing committees and 


Sec. 2. There shall be six standing com- 
mittees as follows: 
Production Technology 
Production Review 
Economics 
Membership 
Publications 
Education 
Sec. 3. The Executive Committee 
designate from time to time such special 


may 


committees as it may consider necessary 
or desirable. Special committees shall be 
held to a minimum in number, their duties 
clearly defined, and dismissed as soon as 
their report is accepted or they become 
inactive. 


ARTICLE VIII — Evicrsiniry 
FOR OFFICE 


Section 1. To be eligible for election 
to the Executive Committee a member shall 
have had wide experience in the affairs of 
the Branch. 

Sec. 2. To be eligible for Chairman a 
member shall have had three 
active service in the Branch, at least one 
of which shall have been as Chairman of 
a standing committee or as a member of 
the Executive Committee. 


years of 


Sec. 3. To be eligible for Vice-Chair- 
man a member shall have had two years 
of active service in the Branch, at least 
one of which shall have been as Chairman 
of a standing or special committee, or as 
a member of the Executive Committee, or 
as Chairman of a Local Section. 


ARTICLE IX — Nominations 
AND ELECTIONS 


Section 1. A Nominating Committee of 
five members shall be appointed by the 
Executive Committee during the Annual 


6 BY-LAWS OF PETROLEUM 


BRANCH 


Meeting and submit its report to the 


Chairman of the Division not later than 
June 1. j 
Sec. 2. Any ten members of the Branch | 


may submit nominations to the Executive 
for 
not later than August 15 and the members 
so nominated shall be included in the of. 
ficial ballot, providing only they meet the 
requirements of Article VIII. 

Sec. 3. The voting shall be by lette 
ballot, electing three officers and two mem. 
bers of the Executive Committee annually, 

Sec. 4. Section 3 shall apply only when 
any ten members take the action allowed 
under Section 2. When no such action is 
taken the for election shall be 
that names and biographies of the Nomi- 
nating Committee’s designees shall be pub- 
lished in the June issue of Journal of 
Petroleum Technology, and upon August 


Committee one or more positions 


process 


15 the Nominating Committee’s designees 
will be declared by the incumbent Chair- 
man to be automatically elected. 


ARTICLE X — AMENDMENTS 
AND PETITIONS 

Section 1. Proposals to amend _ these 

By-laws shall be made in writing to the 

Committee 


and signed by at 


or shall be made by a 


Executive 
least 25 members; 
majority vote of the Executive Committee. 
Such proposals shall be published, with 
discussion, in Journal of Petroleum Tech- 
nology and submitted to the members at 
the time of the next annual election, or 
earlier, at the discretion of the Executive 
Committee. If favored by a majority of 
the votes cast the amendment shall become 
effective. 

Sec. 2. Proposals to change the decis- 
ions, policy, or procedures of the Executive 
Committee shall be made to it in writing 
and signed by at least 25 members. Such 
proposals, unless acceptable to the Exec- 
utive Committee or withdrawn within 30 
days, shall be published, with discussion, 
in the following issue of Journal of Petro- 
leum Technology, and submitted to the 
members for vote within 60 days after 
publication. A majority of the votes cast 
shall be decisive. 
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AIME PETROLEUM LOCAL SECTIONS 
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Of the 44 Local Sections of the Institute the 11 listed here are composed 
almost entirely of members of the Petroleum Branch. Members taking up resi- 
dence within a Local Section should report their address to the Secretary of the 
Section to be assured of receipt of notices of meetings, etc. Any meeting places 
and dates listed here as customary for a Section are subject to change and 
should be verified. 


ARIZONA See Pacific Petroleum Chapter. 
CALIFORNIA 


Paciric PETROLEUM CHAPTER* 
Organized December, 1945 


Territorial Limits: All of California and states adjoining California. 
Membership Requirements: Residence in territory and membership in the 
Petroleum Branch. 

Meetings: The Chapter, as such, meets at intervals upon announcement. The 
Production Technology Forum meets on the fourth Monday of each month at 
the Ethyl Auditorium, 6th and Beaudry, Los Angeles. 

Officers: Chairman — Paul Andrews, Signal Oil & Gas Co., 811 W. 7th St.. Los 
Angeles. Vice-Chairman and Sec’y Treas. — Frank S. Parker, Signal Oil & Gas 
Co.. Los Angeles. Councilors: Paul Andrews. L. W. Chasteen, Harold J. Clark, 
A. W. Gentry. Basil Kantzer, C. T. McClure, John R. McMillan. Frank Parker, 
Dean H. Sheldon. Committee Chairmen: Membership — Nelson Williams; 
Petroleum Technology Forum — C. F. Gates; Field Trip — F. L. Wadsworth; 
Fall Meeting Luncheon — Basil Kantzer; Fall Meeting General Chairman 
John H. Thacher, Jr.; Journal Secretary: Frank S. Parker. 


Junior Groupe 


Meetings: Second Thursday of each month at Rio Hondo Country Club, 
Downey. Calif. 

Officers: Chairman — C. T. McClure. Youngstown Sheet & Tube Co., 714 W. 
Olympic. Los Angeles. Secretary — 1. A. Marshall, Shell Oil Co., Inc., Los An- 
veles. Treasurer — R. L. Parsons. Committee Chairmen: Program —N. B. 
Clark; Membership — Harold Nissen. Executive Committee: All of fore- 
named plus T. S. Mitchel. ex-officio. Journal Secretary: I. A. Marshall. 


San JOAQuIN VALLEY SECTION 


Officers: Chairman — Murray Putnam, Standard Oil Co. of Calif., 11-C Camp, 
Taft. California. Secretary — C. L. Doyle. Committee Chairmen: Program 

D. G. Kingman; Membership — Max Fastman. Executive Committee: All of 
forenamed, 


SAN FRANCISCO SECTION 


In process of organization at May 20, 1949. 


* Administratively not in same status as a Local Section, and not recognized by 
the Institute as such, but functions in similar manner. 








8 PETROLEUM LOCAL SECTIONS 


KANSAS 
KANSAS SECTION 


Organized October, 1948 


Territorial Limits: All of the State of Kansas except the portion in southeast 
corner belonging to Tri-State Section. 

Membership Requirements: Residence in territory and Institute membership, 
Non-members of the AIME are accepted in non-voting “affiliate” status upon 
payment of $2.50 yearly dues. 

Meetings: Monthly except June, July and August in Wichita, Ellinwood, Great 
Bend, or Lawrence. 

Officers: Chairman—V. J. Mercier, Lane-Wells Co.. 809 Central Bldg., Wichita. 
Vice-Chairmen — D. H. Sholtus, Wichita, and Walter C. Pearson, Ellinwood. 
Secretary — W. F. Brown, Dowell Incorporated, Union National Bank Bldg. 
Wichita. Directors: Chas. F. Weinaug, P. T. Amstutz, Jr.. Paul Witherspoon 
and W. S. Warren. Journal Secretary: Carl Lund, Moorlane Co., Wichita. 
Committee Chairmen: 4Awards—-Fugene A. Stephenson; Membership—P. T. 
Amstutz, Jr.; Publicity—Carl Lund; Field Trip—Paul Witerspoon; Nominat- 
ing—Lamont E. Smith. 


LOUISIANA Also see East Texas Section. 


DELTA SECTION 


Organized September, 1946 


Territorial Limits: That part of the State of Louisiana south of a straight line 
beginning at the Sabine River, passing through Torras and Fullerton, La.. and 
terminating at the Pearl River. plus that part of the State of Mississippi lying 
south of 33°30” north latitude. 

Membership Requirements: Residence in territory and membership in the 
Institute. Non-members of the AIME are accepted in non-voting “affiliate” status 
upon payment of nominal dues. 

Meetings: Second Tuesday of each month, except June. July and August, at 
the Petroleum Club, New Orleans. 

Officers: Chairman — FE. N. Dunlap, California Research Corp., 1818 Canal 
Bldg., New Orleans. Vice-Chairmen — H. M. Krause. Jr. and Charles R. Blom- 
berg. Secretary — Fred E. Simmons, Jr., Louisiana Land & Exploration Co.. 
1904 American Bank Bldg.. New Orleans. Directors: H. C. Petersen, Benj. C. 
Craft, A. Claudet and J. C. Posgate. Journal Secretary: J. Paul Ratliff, Jr., Rey 
Supply Co., 213 International Trade Mart, New Orleans. Committee Chairmen: 
Program—A., Claudet; House—C. R. Blomberg; Publicity—J. P. Ratliff. Jr.; 
Membership — H. M. Krause; Activities —E. N. Van Duzee. 


MISSISSIPPI 
Mississippi Sus-SECTION, DELTA SECTION 


Territorial Limits: That part of the State of Mississippi south of 33°30” 
north latitude. 

Membership Requirements: Residence in territory and Institute membership. 
Non-members of the AIME are accepted in non-voting local status upon pay- 
ment of nominal dues. 

Meetings: Rotated bi-monthly between Jackson, Natchez, Laurel and Brook- 
haven. 

Officers: Chairman — R. E. France, The California Co., Box 360, Natchez, Miss. 
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Vice-Chairmen — Harold B. Luton and J. G. Walvoord; Secretary — A. W. 
Gunther. The California Co., P. O. Box 360, Natchez. Directors: Dare Harrell. 
J. K. Wright, W. A. Ramseur, T. B. Young. Journal Secretary: Sam Poythress, 
Jr., Gulf Ref. Co., Laurel. Miss. Committee Chairmen: Membership — J. K. 


Wright. 
NEVADA — See Pacific Petroleum Chapter. 
NEW MEXICO — See Permian Basin Section. 


OKLAHOMA 


Mip-ContTINENT SECTION 
Organized December, 1917 


Territorial Limits: That part of the State of Oklahoma lying north and east 
of a line running from the northeast corner of Grant County southeastward to 
Okemah, thence east to Fort Smith, Ark. 

Membership Requirements: Residence in territory and membership in the 
Institute. 

Meetings: Second Monday of each month except June. July and August. Study 
group meetings are held third and fourth Tuesdays of each month except June. 
July and August. Weekly luncheons on Thursday noon at Bit of Sweeden. 
Officers: Chairman — Herbert M. Cooley. Bethlehem Steel Co., Bethlehem Bldg.. 
Tulsa; Vice-Chairmen — Roy H. Smith and J. N. McGirl; Sec’y Treas. — J. H. 
Beesley, Baroid Sales Div., National Lead Co.. 502 Tulsa Bldg.. Tulsa. Execu- 
tive Committee: W. H. Horner. W. H. Burke. G. M. Stearns, J. A. Murphy. 
4. B. Cook and (ex-officio) P. P. Manion. J. P. Hammond, L. E. Elkins and 
C. V. Millikan. Journal Secretary: J. H. Beesley. Committee ( nairmen: 
Program — Roy H. Smith; Membership — J. N. McGirl: Study Group — John 
Arps. 


OKLAHOMA City SECTION 
Organized February, 1947 


Territorial Limits: All of Oklahoma not within the Mid-Continent Section. 
plus all of Texas (Panhandle) north of the southern boundaries of Deaf Smith. 
Randall. Armstrong. Donley and Collingsworth Counties. 

Membership Requirements: Residence in territory and membership in the 
Institute. 

eee: Usually in the second week of each month except June. July and 
August. 

Officers: Chairman — Lincoln F. Elkins. Sohio Pet. Co., 2300 First National 
Bank Bldg.. Oklahoma City. Vice-Chairmen — Henry Waszkowski, Oklahoma 
City, and N. van Wingen, Norman. Sec’y-Treas. — Martin O. Hegglund, Stano- 
lind Oil & Gas Co., Box 1654, Oklahoma City. Executive Committee: R. J. 
Beams, C. E. Clason, H. L. Sells, L. F. Elkins, H. L. Waszkowski, N. van Wingen 
and M. O. Hegglund. Journal Secretary: Harold Sells, Sohio Pet. Co.. 2300 
First National Bank Bldg., Oklahoma City. Committee Chairmen: Membership 
—David L. Dooley; Publicity — Harold Sells. 


OREGON — See Pacific Petroleum Chapter. 
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TEXAS — See also Oklahoma City Section. 


East TEXAS SECTION 
Organized April, 1940 


Territorial Limits: Northeastern Texas and that part of the State of Louisiana 
north of a line from the Sabine River through Torras and Fullerton, La., to 
the Pearl River. 

Membership Requirements: Residence in territory and membership in the 
Institute. Non-members of the AIME are accepted in non-voting “local” status 
upon payment of nominal dues. 

Meetings: Monthly except June, July and August; usually in Kilgore, occa- 
sionally in Shreveport. 

Officers: Chairman — Jack M. Shepherd. Humble Oil & Ref. Co., Tyler; Vice- 
Chairman — W. W. Leonard, Box 44, Shreveport; Sec’y-Treas. — R. F. Beery, 
Jr., Shell Oil Co., Inc., Premont, Texas. Directors: John S. Bell, Robt. M. Hess, 
W. M. Jones. L. H. Dial. P. J. Lehnhard, R. T. Wade. Journal Secretary: R. F. 
Beery. Jr. Committee Chairmen: Program — Roland K. Thies; Membership 
and Attendance — T. L. Forehand; Audit — Riley Aucoin. 


GutF Coast SECTION 
Organized December. 1935 


Territorial Limits: Gulf Coastal portion of Texas from Sabine River on east 
to Colorado River on west. 

Membership Requirements: Residence in territory and membership in Insti- 
tute. Non-members of the AIME are accepted in non-voting “local” status upon 
payment of nominal dues. 

Meetings: Third Tuesday of each month except August and December at the 
YMCA in Houston. 

Officers: Chairman — Owen F. Thornton. The Texas Co., Box 2332, Houston; 
Vice-Chairmen — E. B. Miller. Houston. George Fancher. Univ. of Texas, 
A. B. Stevens, A&M College of Texas; Sec’y-Treas. — A. G. Gueymard, Pet. 
Dept., City National Bank, Houston. Directors: R. W. Wilson. L. V. Uhrig. 
G. L. Nye, Fred Nelson, G. D. Robertson. Journal Secretary: J. E. Kastrop, 
Gulf Publishing Co.. 3301 Buffalo Drive. Houston. Committee Chairmen: 
House — K. B. Ford; Publicity —J. E. Kastrop; Activity —L. W. Huebel: 
Program — E. L. Petree; Membership — E. A. Rassinier; Houston Engineers’ 
Council — George R. Gray. 


NortH TEXAS SECTION 
Organized May, 1945 


Territorial Limits: Forty-four counties of North Central Texas. 
Membership Requirements: Residence in territory and membership in Insti- 
tute. 

Meetings: Monthly except June, July and August. Rotated between Dallas, Fort 
Worth, and Wichita Falls. 

Officers: Chairman — Don L. Harlan, The Texas Co., P. O. Box 1720, Fort 
Worth; Vice Chairmen — J. A. Crichton, Dallas, I. E. Curtis, Wichita Falls; 
Sec’y-Treas. — Patrick H. Reardon, Gulf Oil Corp., P. O. Box 1290, Fort Worth. 
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North Texas Section — Continued 


Directors: E. E. Merkt, W. D. Sorrells, D. H. Clewell, L. P. Whorton, Tom E. 
Morton. Journal Secretary: Kenneth Anderson, U. S. Bureau of Mines. Santa 
Fe Bldg., Dallas. Committee Chairmen: Military Intelligence — Lt. Col. J. A. 
Crichton; Program — Wm. E. Stiles, Dallas, Paul M. Wiley, Fort Worth, Rol- 
and Gouldy, Wichita Falls; Membership — Sam DeWitt, Dallas. W. B. Watson, 
Fort Worth, H. K. Holland, Jr., Wichita Falls; Hospitality and Entertainment — 
A. Ed Caraway, Dallas, Steven Gerolde, Fort Worth. Tom Morton. Wichita 
Falls. Publicity — K. Marshall Fagin, Dallas. Gus Athanas. Fort Worth. I. E. 
Curtis, Wichita Falls. 


PERMIAN BasIN SECTION 
Organized November, 1945 


Territorial Limits: West Texas, limited on the south by the northern boun- 
daries of Valverde, Edwards, Kerr, and Kendall Counties. and on the north by 
the southern boundaries of Deaf Smith. Randall, Armstrong. Donley and Col- 
lingsworth Counties. 

Membership Requirements: Residence in territory and membership in Insti- 
tute. Non-members of the AIME are accepted in non-voting “local” status upon 
payment of nominal dues. 

Meetings: Monthly. in either Midland or Odessa. 

Officers: Chairman — Thomas C. Frick, The Atlantic Ref. Co., Box 871. Mid. 
land; Vice-Chairman—W. N. Little; Sec’y-Treas—J. M. Moore. Dowell Incor- 
porated. Box 1848, Midland. Directors: Thomas C. Frick, W. N. Little. J. M. 
Moore, Burton Atkinson, Lamar Lunt, W. L. Crothers. Journal Secretary: Tom 
Flewharty. The Western Co.. Midland. Committee Chairmen: Program 
W. N. Little; Membership — Joe Chastain. 


SouTHWEST TEXAS SECTION 
Organized September. 1946 


Territorial Limits: Southernmost portion of Texas Gulf Coast, bounded on 
east by Colorado River, on west by Rio Grande River, and on north by Colorado 
River and northern boundaries of Val Verde. Edwards, Kerr. Kendall. Comal. 
Caldwell and Fayette Counties. 

Membership Requirements: Residence in territory and membership in Insti- 
tute. Non-members of the AIME are admitted in non-voting “local” status upon 
payment of nominal dues. 

Meetings: Monthly on second Wednesday, at Corpus Christi. 

Officers: Chairman — Raoul J. Bethancourt. Sun Oil Co.. Box 2431, Corpus 
Christi; Vice-Chairman — Chas. H. Snelson; Sec’y-Treas. — R. C. Granberry. 
Jr., Humble Oil & Ref. Co., Box 1271, Corpus Christi. Directors: Emil Bowers. 
Barrett Booth, H. L. Moseley. L. J. Thronson, H. N. Lyle. Journal Secretary: 
Raymond Keller, Jr., Seaboa .' Oil Co., Corpus Christi. Committee Chairmen: 
Program — Houston Parish; .dembership —H. L. Moseley; Entertainment — 


J. B. Jones. 
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ALPHABETICAL LIST OF MEMBERS 
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NOTE: 


Members who have so elected are indicated as being ‘‘available for consulting work’’ 


in the geographical list, commencing on page 63. 


Aaring, Floyd D., Pet. Engr., Canadian Gulf Oil 


Co., P. O. Box B-4, Pincher Creek, Alberta, 
Canada. . 
Abadie, Henry G., Senior Prod. Engr., Long 


Beach Oil Development Co., 255 S. Santa Clara 
Ave., Long Beach 7, Calif. 

Abbott, Robert H., Jr., Pet. Engr., The Texas Co., 
Box 951, Houma, La. 

Abbott, R. W. Asst. Power Supt., Cananea 
Consolidated Copper Co., Cananea, Son., Mexico. 

Abel, Raymond L., Prof. of Chem. Engr’g, Univ. 
of Pittsburgh, 203 State Hall, Pittsburgh 13, 
Pa. 

Abel, Walter D., Mining & Pet. Engr., Div. of 
Corporations, State of Calif., Rm. 800, 145 So. 
Spring St.. Los Angeles 12, Calif. 

Abernathy, Gene E., Pet. Engr., Prod. & Drill., 
Dept., Mid-Cont. Div., Signal Oil and Gas Co., 
506 Danciger Bldg., Ft. Worth 2, Texas. 

Abernathy, Jack H., V. Pres., Big Chief Drilling 
Co., 2810 First National Bldg., Oklahoma City, 
Okla. 

Abraham, A. W., Pet. Engr., Richfield Oil Corp., 
555 S. Flower St., Los Angeles, Calif. 

Abrams, Armand Jean., Asst. Mgr., Chem. Dept., 
Engr’g & Const. Div., Koppers Company, Inc., 
Koppers Bldg., Pittsburgh, Pa. 


Abrams, Frank W., Chm. of Bd., Standard Oil 
Co. (New Jersey), Room 2916, 30 Rockefeller 
Plaza, New York 20, N. Y. 


Abreu, Sylvio F., 
Janeiro, Brazil, S. A. 

Acher, Ross M., Field F’man, The Texas Co., Rt. 
1, Box 2000, Seminole, Okla. 

Ackerman, E. Dumont., Creole Pet. Corp., 


Rua Dr. Satamini 129, Rio de 


Mara- 


caibo, Venezuela. 

Acomb, Allen Douglas, Pet. Engr., Erath Unit 
Cycling Plant, The Texas Co., P. O. Box 146, 
Erath, La. 

Acosta-Sarmiento, Gonzalo, Apt. Nacional No. 
1446, Bogota, Colombia. 


— T. H., Barnsdall Oil Co., Box 367, Newhall, 
Calif. 
— George L., Bethlehem Steel Co., Bethlehem, 


‘a. 
Adams, E. E., Lead Prod. Engr., Elk Hills, 
Standard Oil Co. of Calif., Box 77, Tupman, 


alif. 

Adams, Gale, V. Pres. and Dir. of Mfg., General 
Ze, OED. 612 So. Flower St., Los Angeles 14, 
Jalif. 

Adams, Grover R., Gas Engr., Reg. Prod., Shell 
Oil Co., P. O. Box 2099, Houston 1, Texas. 

Adams, John Wade, Geol. & Engr., Fullerton Oil 
pee Texas-New Mex. Div., Box H, Hobbs, 


Adams, Richard H., 2385 Glenrose Ave., Altadena, 

alif. 

Adkisson, James F., Jr., Reservoir Engr., Prod. 
Dept., Sunray Oil Corp., Philtower Bldz., 
Tulsa, Okla. 

Aggers, Harry D., Jr., Dist. Prod. F’man, Union 


Oil Co. of Calif., 17810 So. Central, Compton, 
Calif. 
Agnew, James W., Pet. Engr., Gulf Oil Corp. 


Prod. Div., P. O. Box 362, Goldsmith, Texas. 
—=. Karl A., Saginaw Bearing Co., Saginaw, 
ich. 


Akerman, Oskar M. J., Brunkebergstorg 20, 
Stockholm, Sweden. 

Akins, D. W., Jr., Div. Pet. Engr., The Ohio 
Oil Co., P. O. Box 1129, Shreveport, La 


Akwright, Franklin W., 2108 Guilford Lane, Ok- 
lahoma City, Okla. 


Alber, John L., 2629 Strong Ave., Whittier, Calif. 
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Albers, Rollin M., Exploit. Engr., Shell Oil Co., 
Inc., Prod. Dept., Box 488, Denver City, Texas 
Albert, E. R., Jr., Pres. & Gen. Mer., Mud Prod- 
ucts, Inc., 508 Philtower Bldg., Tulsa, Okla. 
Albertson, M., P. O. Box 1154, Houston 1, Texas 


Alcorn, Irwin W., Div. Prod. Engr., Gulf Coast 
Div., The Pure Oil Co., P. O. 239, Houston, 
Texas 

Alden, George P., Pet. Prod. Engr., Barnsdall 
Oil Co., P. O. Box 2039, Tulsa, Okla. 

Alderman,’ Clifford R., Engr., Mfg. Dept., Shell 


Oil Co., Inc., 50 West 50th St., New York, N.Y. 


Aldrich, T. H., Jr.,. care Stanley Carnahan, 505 
So. Catalina St., Los Angeles, Calif. 

Aldridge, Edwin E., Jr., Sr. Prod. Engr., Pan 
American Prod. Co., 108% No. Chaparral, Cor- 
pus Christi, Texas 

Alexander, Howard, Pet. Engr., Earlougher 
Enegr’g., 319 E. 4th St., Tulsa, Okla. 


Alexander, W. A., Area Mer., Shell Oil Co., Inc., 
P. O. Box 1191, Tulsa, Okla. 

Alford, T. Rex, Mene Grande 
Barcelona, Venezuela 

Alger, Robert P., Dist. Engr., Schlumberger Well 


Oil Co., Apt. 45, 


Surveying Corp., 207 McAlester Bldg., Magno- 
lia, Ark. 

Alireza. Ali A., King Square, Jeddah, Saudi 
Arabia 

Alkire, Robert L., Geol., Oil & Gas Sect., Geol. 
Survey of Ohio, Orton Hall, O.S.U., Columbus 
10, Ohio 

Allaud, L. A.. care Surenco, S. A., Apartado 38, 
Barcelona, Venezuela 


Allen, Alton C., 903 Commercial Standard Bldg., 
Ft. Worth, Texas 


Allen, Bernard W., Pet. Ener., Rocky Mtn. Div., 
The Ohio Oil Co., Box 530, Cody, Wyo. 

Allen, Charles M., Geol., Phillips Pet. Co., City 
Nat’l. Bank, Houston, Texas 

Allen, Ernest, Jr., Box 145, Blanket, Texas 

Allen, Forrest James, Jr., Offshore Pet. Engr., 


The California Co., P. O. Box 97, Grand Isle, 
a. 

Allen, Fraser H., Pet. Engr., Reservoir Engr., 
Rocky Mountain Div., Stanolind Oil & Gas Co., 
P. O. Box 40, Casper, Wyo. 

Allen, Henry Butler, The Franklin Inst., Frank- 
lin Pkwy. at 20th St., Philadelphia 3, Pa. 

Allen, Herbert, V. Pres. Engr’s & Mfg., Cameron 
Iron Works, Inc., P. O. Box 1212, Houston 1, 
Texas 

Allen, Lynn D., Socony-Vacuum Oil Co. of Ven- 
ezuela, Apt. 246, Caracas, Venezuela 


Allen, William E., Prod. Engr., Gulf Oil Corp., 
Box 661, Tulsa, Okla. 

Allen, W. I., F’man, Stanolind Oil & Gas Co., 
P. O. Box 695, Carthage, Texas 

Allman, George, Jr., Dist. Reservoir Engr., The 
Texas Co., 723 Main St., Liberty, Texas 

Alten, George H., Pres., Alten Fdry. & Mach. 
Wks., W. Wheeling St., Lancaster, Ohio 

Althouse, Wm. S., Jr., Chief Prod. Engr., Baker 


Oil Tools, Inc., P. O. Box 2274, Term. Annex, 
Los Angeles 54, Calif. 

Altman, Clyde R., U. S. Smelting Ref. & Min. 
Co., Silver City, N. M. 

Ambrose, A. W., Pres., Cities Service Oil Co. 
(Del.), Masonic Bldg., Bartlesville, Okla. 

Ambrose, Zuell C., V. Pres., Southwest Gas Prod. 
Co., Inc., P. O. Box 1851, Monroe, La. 

Amero, Robert C., Chem. Engr., Johns-Manville 
Corp., Research Center, Manville, N. J 

Ames, Edward W., Geol. & Min. Engr., Consult- 
ing, P. O. Box 828, Seguin, Texas 

Amorocho, Jaime, Carrera 13, No. 45-21, Bogota, 
Colombia 
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Amstutz, P. T., Jr.. Partner, Amstutz & Yates, 
Inc., Pet. Engr’g Geol. Consultants, 406 KFH 
Blidg., Wichita, Kans. 

Amstutz, Ray W., Pet. Engr., Earlougher Engr’g, 


319 E. 4th, Tulsa, Okla. 

Anders, Ellis L., Jr.. Dept. Pet. Engr'g, Univ. 
of Kansas, Lawrence, Kan. 

Anderson, Alexander, Pet. Engr., P. O. Box 265, 
Fullerton, Calif. 

Anderson, Carl C., Asst. Chief, Pet. & Nat. Gas 
Branch, U. S. Bureau of Mines, Interior Bldg., 
Washington, D. C. 

Anderson, David McCulloch, Geol., Jergins Oil 
Co., Jergins Trust Bldg., Long Beach, Calif. 


Anderson, Edmund T.. care Dowell Incorporated, 
Box 1858, Midland, Texas. 

Anderson, Frederick D., Atty., 445 
nal Blidg., Los Angeles, Calif. 


Anderson, George E., Jr., Geophysicist, 


Subway Termi- 


Standard 


Oil & Gas Co., P. O. Box 257, Sweetwater, 
Texas. 

Anderson, J. C., Jack Anderson Engine Co., Box 
1290, Kilgore, Texas. 

Anderson, James Donald, Mgr., Purch. Dept., The 
Ohio Oil Co., 539 So. Main, Findlay, Ohio. 
Anderson, Keith E., Iowa Geol. Survey, Iowa 

City, Iowa. 


Anderson, Kenneth F., Pet. Engr., U. S. Bureau 


of Mines, 1909 Santa Fe Bldg., Dallas, Texas. 
Anderson, Robert Edwin, Geol., Signal Oil & Gas 
Co., 811 W. 7th St., Los Angeles, Calif. 
Andrau, E. W. K., Lander, Wyo. 
Andrews, E. H. A., Geol., 2910 W. Manchester 
Bivd., Inglewood, Calif. 
Andrews, Paul, Chief Prod. Engr, Signal Oil & 
Gas Co., 811 W. 7th St., Los Angeles, Calif. 
Andrews, Thomas Gayleon, Prof. of Geol., Univ. 
of Alabama, Box 2005, University, Ala. 

Andrix, Ned W., Pres. & Geol., Ohio Mineral 
Resources Consultants, Inc., 3528 N. High St., 
Columbus 2, Ohio. 

Angeli, Orlando, Field Engr., The Texas Co., 
Premont, Te> 

Anglade, ‘Armando Schwarck, Ave. Los Pinos 
Qta., La Florida, Caracas, Venezuela. 

Anway-Ui, Mohammed Haque, 57-A, Ferozepur 
Rd., Lahore, Pakistan. 

Apfel, Earl T., Chm., Dept. of Geol., Syracuse 
Univ., Syracuse 10, N. Y. 

Appelbaum, Robert H., Shell Oil Co., Inc., 603 
N. Grand Ave., P. O. Box 1512, Pueblo, Colo. 
Appleton, H. Newell. Asst. to the Secretary, 
A.I.M.E., 29 W. 39th St., New York, 18, N. Y. 
Armstrong, Earle N., 2228 Addison Rd., Houston 

5. Texas. 

Armstrong, Ellis B., P. O. Box 436, Lubbock, 
Texas. 

Armstrong, Robert A., Jr., Partner-Owner, Pro- 
del, 7212 No. May Ave., Oklahoma City, Okla. 

Arnold, D. Clayton, Asst. Vice Pres., Oil Loan 
Div., National Bank of Tulsa, P. O. Box 2300, 
Tulsa, Okla. 

Arnold, Edwin S., Asst. Dist. Supt., Prod. Dept., 
Phillips Pet. Co., Box 229, Eureka, Kan. 
Arnold, Isaac, V. Pres., Quintana Pet. Corp., 
1715 City Nat’! Bank Bldg., Houston, Texas. 


Arnot, Paul H., 
Bahrein Island, 


eare Arabian American Oil Co., 
Persian Gulf. 


Aronow, Willard B., Pres., Unity Pet. Corp., 
Box 371, Kalispell, Mont. 

Arps, John J., Chief Engr. & Asst. Gen. Supt., 
British-American Oi] Prod. Co., 1616 No. Den- 
ver, Tulsa, Okla. 

Arthur, Milan G., Div. Prod. Engr., Union Oil Co. 
of Calif., 205 E. Philadelphia, Whittier, Calif. 

Ash, Charles W., 4275 Ector St., Beaumont, 
Texas. 


Ashby, William H., Jr., Pet. Engr. 
Co., P. O. Box 713, 


, The 
Brookhave n, Miss. 


California 


Ashford, John T., P. O. Box 6067, Houston, Texas. 
Askam, John C., Chief Safety Engr.-Pet. Engr. 
The Ohio Oil Co., 539 So. Main St., Findlay. 


Ohio. 
Atchley, George W., 
Co., M. & W. 


Pet. 
Tower, 


Engr., Republic Nat. 
Dallas, Texas. 


Gas 


Athanas, Gus, Mud Engr., North Texas-New Mex, 
Div., Stanolind Oil & Gas Co., Box 1410, Ft, 
Worth, Texas. 


Atkinson, Thomas A., Mgr., Ind. Relations Dept, 
Gen. Pet. Corp., P. O. Box 2122, Terminal] 
Annex, Los Angeles 54, Calif. 

Aubert, Lloyd L., Bankline Oil Co., 437 S. Hill 
St., Rm. 700, Los Angeles 13, Calif. 

Aucoin, Riley Anthony, Asst. Div. Pet. Engr. 
East Texas Div., Humble Oil & Ref. Co., Box 


2025, Tyler, Texas. 
Augsburger, Clarence H., Pet. Engr., J. S. 
crombie Co., Drawer C, Sweeny, Texas. 
August, George R., Chief Reservoir Engr., Long 
Beach Harbor Dept., 1333 El Embarcadero, 
Long Beach 2, Calif. 
Aukerman, R. A., Shell Oil Co., 


Aber- 


Inc., Box 650, Me. 


Pherson, Kan. 

Austin, Hoyt, Apartado 234, Maracaibo, Vene- 
zuela. 

Austin, J. W., Jr. Pet. Engr., Prod. Dept., Stano- 
lind Oil & Gas Co., P. O. Box 3092, Houston, 
Texas. 

Austin, William Arthur, Jr., Project Engr. 
Depto. Ventas, Creole Pet. Corp., Maiquetia, 
La Guaira, Venezuela. 

Austin, William W., Metallurgist, Southern Re- 
search Institute, 917 So. 20th St., Birmingham, 
Ala. 

Austin, Verne, P. O. Box 2369, Salt Lake City, 
Utah. 

Averill, John R., Plant Supt.. Tretolite Co., 937 
Pacific Ave., Webster Groves 19, Mo. 

Awalt, Charles A., 250 W. 15th St., Ft. Worth, 
exas, 

Axelrod, Charles D., Sales Engr., Heat Exchanger 


Div., Western 
Tulsa, Okla. 
Ayars, Robert N., Pet. 
Box 193, Bakersfield, Calif. 
Aycardo, Man M., Jr., Min. & 
ternational Engr’g Corp., 3rd 


Supply Co., P. O. Box 


1888, 


Engr., The Ohio Oil Co., 
Geol. Engr., In- 
Floor, Sorian 


Bldg., Manila, P. I. 
Ayres, ‘Albro C., V. Pres., Wm. Seyler Co., Pierre, 
D.; Pres. Geo. V. Ayres & Co., Inc., P. 0 
Box 414, Deadwood, S. D. 
Ayers, Roscoe G., 1742 E. 30th St., Tulsa 5, Okla. 






Babin. C. L., Asst. Div. Mgr., Western Div. Creole 
Pet. Corp., Apart. 172, Maracaibo, Venezuela 
Babson, Edmund C., Pet. Engr., Union Oil Co. of 
Calif., 205 E. Philadelphia St., Whittier, Calif. 
Bacon, Thomas S., Chief Engr., Engr’g Dept. 
Lone Star Gas Co., 1915 Wood St., Dallas 

Texa 

Bailey, ‘Charlie R., 1009 Woodlawn Ave., Dallas 8, 

exas. 

Bail, Paul T., Pet. Engr., U. S. Bureau of Mines, 
Galena Bldg., Franklin, Pa. 

Bailey, Ervin G., V. Pres., Babcock & Wilcox 
Co., 85 Liberty St., New York 6, N.Y. 

Bailey, John E., Tide Water Assoc. Oil Co., Box 
1404, Houston 1, Texas. 

Bailey. Philip N., Union Oil Co. of Calif., Box 
43, Houma, La. 

Bailly Florent H., Pres., Pet. Engr.-Geol., 
Oil Properties Consultants, Inc., 709 So. Fait 
Oaks Ave., Pasadena 2, Calif. 

Baird, Thomas, Pet. Engr., Stanolind Oil & Gas 
Co., Stanolind Bldg., Tulsa, Okla. 

Baker, F. D., Asst. Prod. Supt., Kewanee Oil Co., 
’. O. Box 2239, Tulsa, Okla. 

Baker, Glenn J., Geol.-Geophysicist, William M 
jarret, Inc., 909 Giddens-Lane Bldg., Shreve- 
port, La. 

Baker, Leo L., Pet. Engr., De Golyer & Mat- 
n-ne 1000 Continental Bldg., Dallas, 

xXas. 

m Norval E., Chief Geol., Iraq Pet. Co., Ltd. 
and Assoc. Companies, Rm. 930, 500 5th Ave. 
New York 18, N. Y. 

Baker, Raymond F., Gen. Mgr. Prod. Dept., * 
Texas Co., 135 E. 42nd St., New York, N. Y 

Baker, Richard K., Mer., Neilsen Pump Div., Oil 


Well Supply Co., Long Beach 


7, Calif. 


3204 Cherry Ave., 
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408 Ave. B, Marrero, La. 
Magazine, 


Baker, Tom C., 


Baker, Warren L., Editor, World Oil 

Box 2608, Houston, Texas. 

Baker, William A., Jr., Consulting Geol., 1515 
Esperson Bldg., Houston 2, Texas. 

Baker, Wm. H., Drill. Fluid Engr., Magnet Cove 


Barium Corp., Laurel, Miss. 


Bakke, W. E., Alamo Nat'l Bldg., San Antonio, 
Texas. 

Balear, Frank, Gen’l Mer., B. B. R. Drill. Co., 
Martins Ferry, Ohio. 

Bale, Hubert E., Hubert E. Bale & Co., Geols. & 
Engrs., Kirkpatrick & Bale, Inc., Oklahoma 


City, Oklahoma. 


Ball, Douglas, Gas Engr., Gas Div., Phillips Pet. 
Co., Dumas, Texas. 

Ball, Max W., Oil & Gas Consultant, 1025 Ver- 
mont Ave., Washington 5, D. 

Ballagh, Jack C., 180 S. Highland “Ave., Los An- 
geles 36, Calif. 


Ballentine, George L., 268 Oakwood Rd., Charles- 
ton 4, W. Va. 

Balltosser, Robert W., Research Engr., Seismo- 
graph Service Corp., Broken Arrow, Okla. 


Banister, Richard C., Geol., Standard Oil Co. of 
Texas, P. O. Box 1660, Midland, Texas. 

Banks, C. A., Placer Dev., Ltd., Bulolo Gold 
Dredging, Ltd., 11th Floor, Royal Bank Bldg., 
Vancouver, B. C., Canada. 

Bankston, Gene C., Jr. Exploit. Engr., Shell Oil 
Co., Inc., P. O. Box 82, Kilgore, Texas. 

Bannon, Thomas C., Consulting Engr., 2667 No. 


Calif. 
Corp., 


Altadena, 
Creole Pet. 


of Pet. 
Colo. 
Engr., 


Raymond Ave., 
Baptista, Federico G.., 
Venezuela. 

Barb, Clark F., Prof. 
of Mines, Golden, 
Barb, Glen W., Pet. 
Alice, Texas. 
Barbeck, Arthur H., Consultant Pet. & Nat Gas 
Engr., Barbeck, Edgerton, Payne & Stearns, 
Box 2386, Capitol Sta., Austin, Texas. 


Caripito, 


Enegr’g, Colo. School 


Magnolia Pet. Co., 


Barber, Clifford F., Dist. Geol., S.E., U.S.A., 
Union Oil Co. of Calif., 902 Tower Bldg., Jack- 
son, Miss. 

Barber, John B., Humble Oil & Ref. Co., P. O. 
Box 1546, Hobbs, N. M. 

Barbour, John W., Jr., Dist. Engr., Core Labo- 
ratories, Inc., Dallas, Texas. 

Barbour, Walter Bruce, Pet. Engr., Oil & Gas 
Div., Second Nat’l Bank of Houston, P. O. Box 
2629, Houston, Texas. 

Barclay, Sam A., Jr., Supervisory Pet. Engr. 
Humble Oil & Ref. Co., P. O. Box 2180, Hous- 
ton, Texas. 

Barker, Francis J., 2534 W. 3rd St., Los An- 
geles 5, Calif. 

Barkis, Bruce, Pres., B. & W., Inc., 3545 Cedar 
Ave., Long Beach 7, Calif. 

Barley, Kemp E., 830 Ducommun St., Los An- 
geles 12, Calif. 

Berlow, William H., Sr. Pet. Engr., Pet. Engr’g 


Dept., The 539 S. Main St., Find- 
lay, Ohio. 
Chester F. 
Texas. 
Barnes, Jack Arrone, Asst. Sales Mer., Trinity 
Portland Cement Div., General Portland Cement 
Co., 1515 Commerce Bldg., Houston 2, Texas. 


Barnes, R. M., Geol., Continental Oil Co., 601 W. 


Ohio Oil Co., 


Barnes, P. O. Box 266, Big Spring, 


5th St., Los Angeles 13, Calif. 
Barnhart, Paul F., 1907 Commerce Bldg., Hous- 
ton 2, Texas. 


., Stanolind Oil 
Wyo. 
Caripito, 


Barnett, Joseph Howard, Div. Engr. 

& Gas Co.. P. O. Box 40, Casper, 
Barnett, William F a Creole Pet. Corp., 
Venezuela, S. 


Barrera, Tomas, , 206, Monterrey, N. L., 
Mexico. 
Barrett, Herbert M., Chief Mud Engr., Phillips 


Pet. Co., Box 1374, Oklahoma City, Okla. 
Barrett, Robert C., 125 Estado Way, St. Peters- 
burg, Fla. 


Mageett, Squire Reynolds, Asst. Res. Engr., E. G. 
F. A., Coal Div., P. O. Box 126, Eccles, W. Va. 


John O., Consulting Geol., 618 Chronicle 
Houston 2, Texas. 


5721 Campo Walk, 


Barry, 
Bldg., 

Barry, Victor G., 
3, Calif. 
Lawrence Denny, Geol., 

.. Box 210, Magnolia, Ark. 

Bartle, Glenn G., Dean, Triple 
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Bank, Box 5415, Dallas 2, Texas. 


Brineman, John H., Socony-Vacuum Oil Co. de 
Colombia, Apt. Nacional 1140, Bogota, Colom- 
bia. 

Briney, William J., 927 W. Woolman St., Butte, 


Mont. 


Briscoe, Glenn O., Consulting Geol. & Indep. Oil 


Operator, 5839 Marquita St., Dallas 6, Texas. 
Brittain, John, The Anglo-Egyptian Oilfields, 
Ltd., P. O. Box 228, Cairo, Egypt. 


Brock, Donald M., Dist. Mgr., Garrett Oil Tools, 


Inc., Jennings, La. 
Brockett, Ernest D., Jr., P. O. Drawer 1290, 
Fort Worth, Texas. 
Brokaw, Albert D., Geol.-Part., Brokaw, Dixon 


& McKee, 120 Broadway, New York 5, N.Y. 
Brook, Edward Joseph, Pres., McElroy Ranch Co., 


506 Neil P. Anderson Bldg., Ft. Worth, Texas. 
a J. K., Partner-Geol., Pacific Drilling Co., 
Box 758, Scappoose, Ore. 


Beatin Benton 8., Jr., Consulting Geol., 5308 E. 


3rd St., Wichita, Kan. 


Brooks, George E., 1325-1326 Kanawha Valley 
Bidg., Charleston, W. Va. 
Brooks, Robert E., Pet. Engr., Prod., Southern 


Div., Skelly Oil Co., 
44, Velma, Okla. 
Brooks, Thomas P., Chief Engr., 


Tulsa, Okla., P. O. Box 


Prod. & Drill, 


Southern Prod. Co., Inc., 1612 Fairfield Ave., 
Shreveport, La. 

Brown, Arthur Lewis, Jr. Exploit. Engr., Shell 
Oil Co., Inec., P. O. Box 691, Ventura, Calif. 
Brown, Arthur R., Sr. Mech. Engr., Stanolind 
Oil & Gas Co., Box 1410, Ft. Worth, Texas, 
Brown, Augustus B., Hudnall & Pirtle, 615 Alamo 

Nat’! Bldg., San Antonio, Texas. 

Brown, Charles S., Geol., Nat’! Co-op. Ref. Ass'n, 
820 Union Nat’l Bank Bldg., Wichita, Kan. 
Brown, Charles W., Pet. Engr., Pan American 
Prod. Co., 12th Floor, Esperson Bldg., Hous- 

ton, Texas. 

Brown, Charles Wilson, 37 Barnes St., Provi- 
dence 6, _ * 

Brown, Clay C., Engr., Penrod Drill. Co., 1111 
Texas Eastern Bldg., Shreveport, La. 

Brown, D. F., Chief Librarian, Standard Oil Dey, 
Co., P. O. Box 243, Elizabeth-B, N. J. 

Brown, George Rufus, V. Pres., Brown & Root, 
Inc., P. O. Box 3, Houston e Texas. 

Brown, Hart, Owner Brown Geophysical Co., P. 


O. Box 6005, Housten 6, Texas. 


Brown, H. J., 174 Valentine St., West Newton, 
Mass 

Brown, Harry Winfield, Jr. Res. Engr., Prod. 
Res. Dept., Humble O. & R. Co., Humble Bldg., 


Houston, Texas. 
Brown, James Marshall, 
Calif., Pacific Public 
San Francisco, Calif. 
Brown, Joseph L., Pet. 
& Broker, P. O. 
Texas. 
Brown, 
Water 


Mer. Nat. 
Service Co., 369 


Gas Corp. of 
Pine St., 


Engr. & Geol., Consultant 
Box 416, Mineral Wells, 


Maurice L., Asst. 
Ref. Co., 114 W. 


Gen. Megr., Shallow 
Pine St., Garden City, 


n. 
n, Orman Pearson, 


B.. Geol., Shell Oil Co., Ine., 
415 Denham Bldg., Denver 2, Colo. 

Brown, Prentice F., Honolulu Oil Corp., V. Pres., 
Box 1391, Midland, Texas. 

Brown, Robert Wesley, Geol., Geol. & Explor. 
Div., Cooperative Ref. Assoc., Mutual Bldg. 
Kansas City, Mo. 

Brown, S. R., Union Corp., Ltd., Box 1156, Jo- 
hannesburg, Transvaal, S. Africa. 

Brown, Thomas Walter, Engr. and Mer., Brown 
Fence Co., 1616 Broad, Chattanooga, Tenn. 
Brown, Wm. Emmett, Chief Engr., Midstates Oil 
Corp., 518 Nat’l Bank of Tulsa Bldg., Tulsa 

3, Okla. 

Brown, William Francis, Dist. Sales Engr., Dow- 
ell, Inc., 519 Union Nat'l Bank Bldg., Wichita, 
Kan. 

Browning, Paul F., Creole Pet. Corp., Apartado 
172, Maracaibo, Venezuela, S. A. 

Brownscombe, Eugene R., Assoc. Dir., Prod. Res., 


The Atlantic Ref. Co., P. O. Box 2819, Dallas, 
Texas. 

Bruce, Charles A., Shell Oil Co., Ine., Lake 
Charles, La. 

Bruce, William A., Head of Exploit. Res., Res. 
Dept., The Carter Oil Co., Box s0!, Tulsa, 
Okla. 

Brumby, Birto R., Prod. Supt., Panhandle Prod 
& Ref. Co., 1203 Wilson Bldg., Corpus Christi, 
Texas. 

Brunel, John H., Geol., Trigood Oil Co., Box 
1689, Casper, Wyo. 

Brunel, Louis J., V. Pres. & Gen. Megr., Bishop 
Oil Co., 315 Montgomery St., San Francisco, 
Calif. 

Bruner, Herman, C. F. Melo 972, Vte. Lopez, 
F.C.C.C.A., Argentina. 


Brunjes, Henry L., Fuel Engr’g Co. 
N 


of New York, 
215 Fourth Ave., New York 3, ¥ 


Bruyere, Alan, Geol. and Pet. Engr., The Texas 
Co., P. O. Box 2332, Houston, Texas. 
Bryant, Floyd Sherman, V. Pres., Standard Oil 


Co. of Calif., San 


Calif. 


Francisco, 
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Consult. Pet. Engr., Geol., 
& Cas. Ins. Co., 


Fred E., 
Houston Fire 
Box 495, Abilene, Texas. 


Bryson, 
Safety Engr., 


Buchan, R. C., Sr. Supervising Engr., Chem. 
Engr. in Pet. Engr’g Div., Humble O. & R Co., 
P. O. Box 2180, Houston 6, Texas. 

Bucher, Frederick J., Nat. Gas Engr., Gas Rate 
Investigation Sect., Federal Power Comm., 1800 
Pennsylvania Ave., N.W., Washington, D.C. 

Buck, E. O., P. O. Box 2558, Houston 1, Texas. 

Buckingham, Clifford L., care Mosul Pet. Co., 
Ltd., Ain Zalah, Iraq. 

Buckley, James R., Pet. 
Oil Co., P. O. Box 2431, 

Buckley, Stuart Edward, 


Engr., Prod. Dept., Sun 
Corpus Christi, Te 2Xas. 
Head, Prod. Res. Div., 


Humble O. & R. Co., P. O. Box 2180, Houston 
1, Texas. 
Buckwalter, Frederick C., 227 So. Pine, Nowata, 
Okla. 

Buckwalter, John F., Partner, Consulting Ener., 
Ryder Scott Co., Pet. Engrs., 108 Main St., 


Bradford, Pa. 
Buel, H. G., V. 


Pres., Wigton-Abbott Corp., 1225 
South Ave., J. 


Pl: \infield, N. 


Buell, Arthur Whitcomb, Faculty, Pet. Prod. 
Engr’g, Colo. School of Mines, Golden, Colo. 
Buffington, Edwin C., Physical Sc., Geol., Ocean- 


ographic Studies Group, U.S.N. Electronics 
Lab., San Diego 52, Calif. 

Bugbee, J. M., Area Exploit. Engr., Shell Oil 
Co., Inc., 1706 Shell Bldg., Houston, Texas. 

Buie, Bennett Frank, Prof. of Geol., Univ. of 
S. C., Columbia, S. C. 

Bukvich, John, Asst. Prof., Pet. 
School of Mines, Butte, Mont. 

Buland, Joseph Andrew, Jr., Field Service Engr., 
Baroid Sales Div., Nat'l Lead Co., Teton Hotel, 
Riverton, Wyo. 

Bullard, E. F., Pres., Stanolind Oil & Gas Co., 
Box 591, Tulsa, Okla. 

Bullen, Bryant J., Metallurgist, American Smelt. 
& Ref. Co., Garfield, Utah. 

Bundy, Douglas, Mer. Field Operations, M. H. 
Whittier Co., 815 Edison Bldg., 601 W. 5th 
St., Los Angeles 13, Calif. 

Bunke, Paul K., Sociedad Anonima Petrolera Las 
Mercedes, Aptdo 1429, Caracas, Venezuela. 
Bunte, Arnold S., 1901 Apco Tower, Oklahoma 

City, Okla. 

Burchard, Frederic L., Pet. Geol. & Engr., De- 
Golyer & MacNaughton, 1000 Continental Bldg., 
Dallas 1, Texas. 

Burk, Chester U., care Kobe, Ine., Box 4515, 
S. E. 29th St., Oklahoma City. Okla. 

Burke, W. H., 2644 S. Trenton, Tulsa, Okla. 

Burnet, E. J., Field Ener., Miss. State Oil & 
Gas Board, P. O. Box 347, Jackson, Miss. 

Burnett, Jerome B., Rural Rt. 1, Coachella, Calif. 

Burnett, Peter G., Pet. Engr., Stanolind Oil & 
Gas Co., Longview, Texas. 

Burns, A. L., Jr.. Prod. Design Engr., Houston 
Oil Field Material Co., P. O. Box 2589, Hous- 
ton, Texas. 

Burns R. H., Assoc., 


Ener’g, Mont. 


Knowlton Engr’g Co., 2507 
First Nat’l Bldg., Oklahoma City, Okla. 

Burrell, Arthur A., V. Pres. & S. W. Mgr., Coop- 
er-Bessemer Corp., 1814 Mercantile Bank Bldg., 
Dallas, Texas. 

Burrows, David B., Sr. Res. Engr., Dev. 
Dept., Prod. Lab., Continental Oil Co., 
No. 1267, Ponea City, Okla. 

Burtchaell, Edward P., Pet. Engr., Honolulu Oil 
Corp., 215 Market St., San Franci isco, Calif. 

Busby, Richard O., Pet. Engr., Owner, R. O. Bus- 
by Const. Co., Box 705, Liberty, Texas. 

Bush, Reed Darrow, State Oil & Gas Supervisor, 
Dept. of Nat. Resources, Div. of Oil & Gas, 

m. 2, Ferry Bldg., San Francisco, Calif. 

Butler, Miff M., 126 So. Beech St., Wyo. 

Butts, James A., Jr., Dist. Pet. Engr., Tidewater 
Assoc. Oil Co., Drawer 152, Kilgore, Texas. 

Bybee, Paul D., Prod. Engr., Freeport Sulphur 
Co., P. O. Drawer A, Freeport, Texas. 

Byers, James E., Office Mgr., Tulsa Office, Black, 
Sivalls & Bryson, Inec., Box 56, Tulea, Okla. 


& Res. 
Drawer 


Casper, 


Byram, Ronald W., owner R. W. Byram & Co., 
Pet. Geols. & Pet. Engrs., Pet. Consultants, 302 
E. 12th St., Austin, Texas. 


Byrd, Lawrence H., Asst. Dist. Supt. Prod. 
Dept., Humble O. & R. Co., Box 127, Overton, 
Texas. 


Bywater, George G., 2019 Lincoln St., Salt Lake 
City 5, Utah. 


Caan, Albert J. Z., Socony-Vacuum Oil Co. of 
Venezuela, Apt. 246, Caracas, Venezuela. 

Cabeen, Wm. Ross, Owner, Pet. Engr. & Geol., 
Wm. Ross Cabeen & Assoc., 10940 Ventura 
Blvd., No. Hollywood, Calif. 

Cadavid, Severiano D., Tropical Oil Co., El Cen- 
tro, Colombia, S.A. 

Cadle, Austin, Megr., Economics & 

Dept., Standard Oil Co. of Calif., 225 
St., San Francisco, Calif. 

Cain, Dixon H., Dist. Pet. Engr., Houston Dist., 
Union Prod. Co., P. O. Box 2492, Houston, 
Texas. 

Cain, Patrick Henry, 910 So. 


Texas. 

Caldwell, Clifford S., Engr., Tech. Service Dept., 
Clark Bros. Co., Inc. (Pac. Coast Office), 5715 
Bickett St., Huntington Park, Calif. 

Caldwell, Dave L., Chief Engr., Calif. Div., Barne- 
dall Oil Co., 912 Petroleum Blidg., Los Angeles, 
Calif. 

Caldwell, J. A., Res. Engr., O. & R. Co., 
P. O. Box 2180, Houston, Texas. 

Calhoun, John C., Jr., Chm., School of Pet. 
Engrg, Univ. of Oklahoma, Faculty Exch., Nor- 
man, Okla. 

Callaway, F. H., Pet. Engr:, Stanolind Oil & Gas 
Co., Box 591, Tulsa, Okla. 

Callen, Alfred Copeland, Lehigh Univ., Coxe Min. 
Lab., Bethlehem, Pa. 

Calohan, William Frank, 414 Sames-Moore Blde., 
Laredo, Texas. 

Calvert, Edward C., 307 W. 10th St., Erie, Pa. 
Cameron, Alan E., Pres., Nova Scotia Technical 
College, P. O. Box 1000, Halifax, Canada. 
Cameron, C. V., Div. Exploit. Engr., Ill. Div., 
Shell Oil Co., Inc., 328 E. Broadway, Centralia, 


Statistical 
Bush 


Denton, Gainesville, 


Humble 


Cameron, James R., Box 127, Gorham, Kan. 


Campbell, Alex. N., Engr. for Lebow & McNee 
Oil Co., P. O. Box 478, Torrance, Calif. 

Campbell, Charles V., care Phillips Colombian 
Oil Co., Apt. No. 2961, Bogota, Colombia. 


Campbell, Harry D., V. Pres. & Supt. of Prod., 
Franco Western Oil Co., P. O. Box 308, Me- 
Kittrick, Calif. 

Campbell, John G., Analytical & Consulting Chem- 
ist, P. O. Box 1913, Corpus Christi, Texas. 


Campbell, John O., Jr., Supt., Nat. Gas & Gaso- 
line Sect., Pet. Engr., The Carter Oil Co., P. 
O. Box 801, Tulsa, Okla. 

Campbell, Robert B., P. O. Box 62, Gulf Ham- 
mock, Fla. 

Campbell, Tom B., Dist. Supt. Prod. Dept., Stano- 
lind Oil & Gas Co., Box 1540, Midland, Texas. 


Campbell, William J., Petroleum Machinery Corp., 
30 Rockefeller Plaza, New York 20, N.Y. 

Cannon, George E., Sr. Supervisory Engr., Pet. 
Engr., Humble O. & R. Co., Humble Blde., 
Houston, Texas. 


Cantey, William D., Dominguez Oil Fields Co., 
14 Wall St., New York 5, N. Y. 
Cantrell, Ralph B., Geol., Hagen & Cantrell, 


2518 Gulf Bldg., Houston, Texas. 


Capron, W. C., Engr., Brundred Oil Corp., Plaza 
Theater Bldg., Kansas City. Mo. 

Caraway, A. Ed., Div. Mer., Lufkin Fdry. & 
Mach. Co., 1317 Magnolia Bldg., Dallas, Texas. 
Card, G. H., Asst. Operating Supt., Stanolind 
Oil & Gas Co., P. O. Box 591, Tulsa, Okla. 
Cardwell, Paul H., Chief Chemist, Dowell Incor- 
porated, 524 Kennedy Bldg., Tulsa 3, Okla. 
Cardwell, W. T., Jr., Sr. Res. Engr., Calif, Re- 


Box 446, La Habra, Calif. 
Prod. Dept., Houston 
Santa Fe St., Corpus 


search Corp., 

Carey, Hillard W., Head, 
Nat. Gas Corp., 1003 
Christi, Texas. 
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Carlberg, Charles E., Box 33, Lark, Utah. 


Carlisle, Fredrick M., Pet. Engr., International 
Cementers, Inc., 6505 Paramount Blvd., Long 
Beach 15, Calif. 


Carlton, Dave P., Chief Geol., Humble O. & R. 
Co., Box 2180, Houston, Texas. 


Carman, Charles William, Field Engr. Core Lab- 


oratories, Inc., P. O. Box 666, Bakersfield, 
Calif. 

Carman, Katharine W., 933 Michigan Ave., 
Evanston, IIl. 

Carothers, Campbell M., Dist. Pet. Engr., Prod. 
Dept., Humble O. & R. Co., Rt. 1, Raymond- 
ville, Texas. 


Carpenter, A. L., Jr. Pet. 
. Co., Bay City, Texas. 
Carpenter, Andrew H., Prod. Dept., 


Engr., Humble O. & 


Cities Serv- 


ice Co., Masonic-Empire Bldg., Bartlesville, 
Okla. 

Carpenter, Charles B., Supervising Engr., U. S. 
Bureau of Mines, Pet. & Nat. Gas Branch, 1114 
Commerce, Rm. 1909, Dallas 2, Texas. 

Carpenter, Clayton A., Assoc. Engr., Res. Dept., 
Union Oil of Calif., L. A. Refinery, Wilming- 


ton, Calif. 


Carpenter, Meade A., Jr., Zone Petroleum Engr., 


Gulf Ref. Co., Gulf Prod. Div., P. O. Box 
1731, Shreveport, La. 
Carpenter, Paul G., Chief Prod. Research Sect., 


Research Dept., Phillips Petroleum Co., Bar- 
tlesville, Okla. 
Carr, William Plack, 5520 Emerson St., Dallas 


9, Texas. 


Carrick, Harry H., Jr., Res. Engr., Mech. Engr. 


General Petroleum Corp., P. O. Box 8, Oildale, 
Calif. 
Carriel, James T., Engr., Southwest Explor. Co., 


Box 270, Huntington Beach, Calif. 
ont Willis Haviland, Carrier Corp., 302 So. 
Geddes St., Syracuse 1, N. Y. 


Carroll, Alton J., Asst. Pet. Engr., Cotton Valley 


Operators’ Committee, Box 1008, Cotton Valley, 

Carroll, Don L., Oil & Gas Div., Dept. of the 
Interior, Washington, D. C. 

Carroll, Henry Curtis, International Pet. Co., 
Talara, Peru. 

Carruth, Leslie G., Asst. Supt., General Electric 
Service Shop, 3202 Manor Way, Dallas, Texas. 


Carruthers, Robert L., The California Co., 1006 
U. S. Nat'l Bank Bldg., Denver, Colo. 

Carsola, Alfred J., Oceanographer, U. S. N. Elec- 
tronics Lab., Pt. Loma, San Diego, Calif. 
Carson, William D., 3300-B Robinson Ave., Aus- 

tin, Texas. 

Carter, DeVere Vaught, Chief Pet. Engr., Mag- 
nolia Petroleum Co., P. O. Box 900, Dallas 1, 
Texas. 

Cartwright, Lon D., Jr., Chief Geol., Gulf States 


Area, Union Oil Co. of Calif., 1134 Commerce 
Bldg., Houston, Texas. 
Caruthers, C. B., Unitization Supt., 


& Gas Co., P. O. Box 591, Tulsa, 


Stanolind Oil 
Okla. 


eh Se E., 1710 Virginia St., Charleston, 

a. 

Casanova, Jose Domingo, Asst. Dist. Pet. Engr., 
Creole Petroleum Corp., Jusepin Edo. Monagas, 
Venezuela. 

Case, Hadley, Pres., Case, Pomeroy & Co., Inc., 
1 Cedar St., New York, N. Y. 


Case, 
Inc., 30 


W. B., Mgr. Marine Dept., Shell Oil Co., 
Rockefeller Plaza, New York 20, N.Y 


Casey, Edward H., Pet. Engr., Prod. Dept., Phil- 
lips Pet. Co., Rt. 2, Box 44-B, Fairfax, Okla. 

Cashin, D’Arcy M., Geol. & Pet. Engr., 2018 
Nat'l Standard Bidg., Houston 2, Texas. 

Casteel, Sanford Henry, V. Pres. & Pet. Engr., 
Landreth Co., 807 Ft. Worth Nat’l Bank Bldg., 
Ft. Worth, Texas. 

Caster, Ermil Leslie, Supt. Land, Geol. & Geo- 


physical Depts., 
O. Box 1734, 
Castle, Samuel 
Castleton, 
Engr’g Dept., 
C, Sweeny, 


Arkansas Nat. 
Shreveport, La. 
Northrup, Honolulu, Hawaii. 
Hudson W., Reservoir Engr., Pet. 
J. S. Abercrombie Co., Drawer 
Texas. 


Gas Corp., P. 
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Cattell, Roscoe A., Chief Pet. & Nat. Gas Branch, 


Bureau of Mines, Interior Bldg., Washington 
25, D. C. 

Caudle, Ben H., Assoc. Chemist, Res. & Dey. 
Dept., Atlantic Ref. Co., 4500 Mockingbird 
Lane, Dallas 9, Texas. 

Cawley, Aaron, Field Engr., Honolulu Oil Corp., 
Box 64, Denver City, Texas. 

Cawthon, Pete W., Jr., Prod. Engr., Phillips 
Pet. Co., Star Route, Midland, Texas. 

Caywood, Robert Monroe, Pet. Engr., Gen. Prod. 
Qffice, Anderson-Prichard Oil Co., APCO 
Tower, Oklahoma City, Okla. 

Cerini, William F., Sr. Prod. Engr., Field Dept., 
Union Oil Co. of Calif., 17810 So. Central Ave., 
Compton, Calif. 

Chain, John H., Pet. Engr., American Republics 
Corp., Box 547, Artesia, N. 

Chakravorty, S. K., 1800 Illinois St., Lawrence, 
Kan. 

Chalmers, Joseph, 6348 Buffalo Speedway, Hous- 
ton 5, Texas. 

Chamberlain, Virgil R., 1323 4th Ave., N., Great 
‘alls, Mont. 

Chambers, Ellen Adele, Jr. Chem., The Atlantic 
Ref. Co., Dallas, Texas. 

Champion, Dana D., care Richmond Exploration 
Co., Apt. 98, Maracaibo, Venezuela. 

Chandler, Darrell E., Dist. Engr., Drill. & Prod. 
Dept., Sun Oil Co., San Jacinto Bldg., Beau- 
mont, Texas. 

Chaney, Preston E., 3705 Chaison St., Beaumont, 
Texas. 


Chapman, Alexander H., Asst. to V. Pres., Ara- 


bian American Oil Co., 505 Park Ave., New 
York, N. ‘ 
Chapman, Charles Edward, Standard Oil Co., 


Manuela Pedraza, Salta, Argentina. 


Chapman, I. Thomas, care Tropical Oil Co., El 
Centro, Barranca Bermeja, Colombia, S. A. 
Chapman, M. E., Chemical Process Co., Inc., 310 


Thompson Bldg., Tulsa 3, Okla. 

Chapman, Robert B., Sr. Engr., The Carter Oil 
Co., Box 801, Tulsa 2, Okla. 

Chappell, Walter M., Asst. Geol. Supervisor, 
Colombian Div., Texas Pet. Co., Apt. Postal 877, 
Bogota, Colombia. 

Charles, William W., Jr., Geol., Pac. Western Oil 
Corp., Rm. 105 Morgan Bldg., Bakersfield, 
Calif. 

Charrin, Paul J., Pres., Atlas Well Service Corp. 


& Perforating Guns Co., Inc., 913 Union Nat'l 


Bank Bldg., Houston 2, Texas. 

Chase, R. L., V. Pres., Geol., Crestmont Oil Co., 
417 So. Hill, Los Angeles, Calif. 

Chastain, Joe, Engr’g Rep., Bethlehem Supply Co., 
927 Midland Tower, Midland, Texas. 

Chasteen, Lawrence W., Pet. Engr., Union Oil 


Co. of California, 6303 Pine Crest Dr., Los 
Angeles 42, Calif. 
Chavez, Francisco A., 
sel Research Div., 
Angeles, 4000 So. 


Consulting Technician, 
National Schools of Los 

Figueroa, Los Angeles, 

Cheek, Rex E., Field Engr., Stanolind Oil & Gas 
Co., Box 507, Ulysses, Kan. 

Chenault, Nathan B., Jr., 718 Kensington Ave., 
Mt. Vernon, III. 


Cheney, Monroe G., Pres., Geol., Anzac Oil Corp., 
>, O. Box 846, ¢ ‘oleman, Texas. 
Chenoweth, Robert Carey, Mgr. Mach. Sales, Re- 


public Supply Co., Box 259, 
Chesney, Robert B., Box 103, 
Chestnolvick, John R., 


Houston, Texas. 
Benton, La. 


Creole Pet. Corp., Cari- 


pito, Quiriquire, Venezuela. 

Childs, William L., Jr., P. O. Box 1317, Shreve- 
port, La, 

Chiles, H. E., Jr., Pres., The Western Co., Box 
310, Midland, Texas. 

Chindgren, Carl J., 808 So. 4th St., Laramie, 
Wyo. 

Chisholm, W. Fred, Chief Chemist, Magnet Cove 


Barium Corp., P. O. Box 6504, Houston, Texas. 

Chombart, Louis G., Mgr., Kansas & Texas Pan- 
handle Div., Schlumberger Well Surveying 
Corp., P. O. Box 1084, Wichita, Kan. 
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Chonette, William C., Chief Exploit. Engr., Shell 
Oil Co., Inc., 1008 W. 6th St., Los Angeles, 
Calif. ays 

Chrislip, H. D., Pet. Engr., Deep Rock Oil Corp., 
Box 1051, Tulsa, Okla. 

Christensen, A. Lee, Utah Const. Co., Geol., 5 
E. 4th So., Salt Lake City, Utah. 

Christensen, Steven H., Gen. Mer., Christensen 
& Matthews, P. O. Box 915, Houston 1, Texas. 

Christie, James B., Rm. 105, 595 E. Colorado St., 
Pasadena 1, Calif. 

Christie, Robert S., Box 1348, Ft. Worth, Texas. 

Christner, Herbert Drue, Dist. Pet. Engr., Con- 
tinental Oil Co., P. O. Box 251, Alice, Texas. 

Christopher, M. Dale, 2322 Washington Ave., 
Huntington 4, W. Va. 

Chun, Harold A., Geol., Texas 
Box 2199, Houston, Texas. 
Churchwell, R. M., Div. Engr., The 

Co.. Box 120, Casper, Wyo. 

Cirigliano, Jose, Apt. 35, Barcelona, Estado An- 
zoategui, Venezuela, S. 

Claiborne, J. T., Jr., J. 
Fifth Ave., New York 17, i , 

Clardy, Bruce C., Box 591, Tulsa, Okla. 

Clark, Arville P., Jr., Pet. Engr., Forest Oil Co., 
Nowata, Okla. 

Clark, Douglas, P. O. Box 
Calif. 

Clark, Ernest Eugene, Rt. 1, Box 1-A, Kaw, Okla. 
Clark, Glynn A., Pet. Engr., The Ohio Oil Co., 
Box 1129, Shreveport, La. 
Clark, Harold J., Chief Engr., 
mittee of Calif. Oil Producers, 855 
Terminal Blidg., Los Angeles 13, Calif. 
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1245 Park Row, 


Tech. Asst., 
Blidg., 555 So. 


Prof. of Geol., Carnegie Inst. 
Schenley Park, Pittsburgh 13, Pa. 
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Fidiam, James F., Engr., Instrument Dept., Shell 
Dev. Co., 4560 Horton St., Emeryville 8, Calif. 

Fidlar. M. M., Chief Geol., Mountain Fuel Supply 
Co., P.O. Box 1129, Rock Springs, Wyo. 

Field, Joseph H., Head Mech. E. Dept., Sohio Pet. 
ot, 2300 First Nat’l Bldg., Oklahoma City, 


Box 228, 


lif. 

Fields, Harry B., Geol., N.W. Div., The Carter 
Oil Co., Box 291, Vernal, Utah. 

Fields, Robert E., Dist. Engr., The Atlantic Ref. 
Co., Box 638, Denver City, Texas. 

Finch, Lewis, Jr., Chief Prod. Engr., Stanolind 
0. & G. Co., P.O. Box 591, Tulsa, Okla. 

Finn, Ernest E., Consult. Engr., Anthracite In- 
stitute, 1247 Broad St., Sta. Bldg., Philadelphia 


The Peoples Nat. 
Pittsburgh 19, 


ma ” Ross, Consultant, Kelseyville, 


8, Pa. 

Finn, Fenton H., System Geol., 
Gas Co., 545 William Penn PI., 
Pa. 

Finney, Maurice A., Div. Supt. of Prod. Pure Oil 
Co., P. O. Box 2107, Ft. Worth, Texas. 

Finney, Wallace R., Standard Oil Co. N.J., 30 
Rockefeller Plaza, New York 20, N.Y. 

Filley, Everett R., Jr., Pet. Engr., Maysville Area, 
The Texas Co., P.O. Box 368, Maysville, Okla. 
Fisher, Barney, V. Pres., Chief Geol., Comanche 
Corp., 406 Continental Bldg., Dallas, Texas. 
Fisher, Eugene, Field Supt., Prod. Dept., Stano- 
lind O. & G Co., P.O. Box 1712, Monroe, La. 
Fisher, Gordon H., Gulf Oil Corp., Box 1290, 

Ft. Worth 1, Texas. 

Fisher, Sylvester James, Pet. Engr., Mtn. Fuel 
Supply Co., P.O. Box 1129, Rock Springs, Wyo. 

Fitch, Bryant, The Dorr Co., Westport, Conn. 

Fitting, Ralph U., Jr., Consult. Pet. Engr. & 
Geol., Fitting, Fitting & Jones, Box 1299, Mid- 
land, Texas. 

Fitting, Robert D., 105 Club Dr., Midland, Texas. 

FitzGerald, Norman D., Consult. Pet. Engr. and 
Geo., Indep. Oil Prod., 602 Riverside Blvd., Abi- 
lene, Texas. 

Fitzgerald, Paul E., Geol., Dowell Incorporated, 
524 Kennedy Bldg., Tulsa 3, Okla. 

Fitzgerald, Wilfred Harold, Creole Pet. 
Apt. 35, Barcelona, Venezuela. 

FitzHugh, John R., Oil Investments, 
St., New Orleans, La. 

Flack, Sloan, Land Dept., Signal Oil & Gas Co., 
614 So. Hope St., Los Angeles 14, Calif. 
Flegler, C. W., Danish American Prospecting 
0., Gammeltorv, Copenhagen K, Denmark. 
Flaherty, Robert, Dev. Engr., Richfield Oil Corp., 

130 So. Pico Ave., Long Beach, Calif. 
Flaitz, J. M., 2025 City Nat’l Bank Bldg., Hous- 


Corp., 


1222 Philip 






Richard T., Texas Gulf Sulphur Co., 75 

E. 45th St., New York 17, N.Y. 

Fletcher, Leslie S., Pres. & Tech. Dir., Sam Tour 
& Co., Inc., 44 Trinity Pl., New York 6, N.Y. 

Flickinger, Don H., Pet. Engr., Prod. Dept., Stan- 
= 0. & G. Co., P.O. Box 1092, Shreveport, 
Ua. 

Flittie, Clifford G., Asst. Geol., Arabian American 
Oil Co., Dhahran, Saudi Arabia. 

Flood, Lee, Box 1801, Midland, Texas. 

Flood, Thomas B., V. Pres., The Calif. Co., 1818 
Canal Bldg., New Orleans, La. 

Flood, William H., Jr., Field Supt. & Pet. Engr., 
Republic Nat. Gas Co., P.O. Box 98, Hugoton, 
Kan. 

Florence, Walter W., Dist. Engr., Pet. Engr., J. 

Abercrombie Co., 2105 Gulf Bldg., Houston, 


Flores R., Teodoro, Dir., Institute de Geologia, 
6 del Ciprés, No. 176, Mexico, D.F. 

Floyd, F. W., Apt. 1249, Caracas, Venezuela. 

Floyd-Jones, Margaret Jane, Geol., Magnolia Pet. 
Co.. Box 633, Midland, Texas. 

Fluker, Ralph H., Pet. Engr., Gulf Ref. Co., Box 
1731, Shreveport, La. 

Flynn, E. Miles, Rm. 307, 331 Bay St., 
Ont., Canada. 

Focht, Doster, 525 3rd St., 


Toronto, 


Belvidere, N.J. 


Foell, F. W., Pet. Engr., Engr’g Dept., Stanolind 
G. Co., P.O. Box 1540, Midland, Texas. 

Foks, F. Julius, Indep. Oil Opr., 2133 Commerce 
Bldg., Houston 2, Texas. 

Foley, Edward J., Geol., 
Box 1236, Roswell, N.M. 

Folger, Frank C., Jr., Pet. Engr., Stanolind O. & 
G. Co., Box 1540, Midland, Texas. 

Folk, Stewart H., Assoc. Prof. of Geol., 
Univ., Waco, Texas. 

Folmar, L. W., Pet. Engr., The 
15, Crane, Texas. 

Folsom, Tom E., Geol., Honolulu Oil Corp., 612 
So. Flower St., Los "Angeles, Calif. 

Foltz, Ross C., Representative, Fittings Dept., 
Ladish Co., 307 Oil & Gas Bidg., Houston, 
Texas. 

Foote, Paul D., Exec. V. Pres., 
Dev. Co., P.O. Drawer 2038, 
Pa. 

Forbes, F. H., Engr., Continental Carbon Co., 
1400 W. 10th, Amarillo, Texas. 
Forbes, Henry F., Region Pet. Enegr., 

Oil Co., Ft. Worth, Texas. 

Forbes, John MeNeil, Consulting Min. Engr., 
= Canada Cement Bldg., Montreal, P.Q., Can- 
ada. 

Ford, Kenneth B., Pet. Engr., J. R. Butler & 
Co., Oil & Gas Consultants, 1503 Mellie Esper- 
son Bldg., Houston 2, Texas. 

Ford, Ollie J., Jr., Dist. Pet. Engr., Rusk Dist., 
Magnolia Pet. Co., Box 312, Kilgore, Texas. 
Ford, Robert D., Public Relations Mgr., Schlum- 
berger Oil Well Surveying Corp., Houston, 

Texas. 

Ford, Stephen D., Jr., Gas Sales Engr., Mfg. 
Dept., Stanolind O. & G. Co., P.O. Box 591, 
Tulsa, Okla. 

Forehand, T. L., Box 311, Henderson, Texas. 
Forgan, Glenn M., Asst. V. Pres., The First Nat'l 
Bank of Chicago, 38 South Dearborn St., Chi- 
eago 90, Ill. 

Forney, L. Bruce, Jr. Engr., 
Surveying Corp., 5930 Long Dr., 
Texas. 

Forté, Everett L., Pet. Engr. Trainee, Prod., 
Union Oil Co. of Calif., 1509 Florida Ave., 
Long Beach, Calif. 
Fortine, Dwight H., 
Barnsdall Oil Co., 
Angeles 15, Calif. 
Forsythe, Russell L., Dist. Mer., Schlumberger 
Well Surveying Corp., Long Beach, Calif. 
Forsyth, Val L., Asst. Chief Engr., Lane Wells 


Humble O. & R. Co., 


Baylor 


Texas Co., Box 


Gulf Research & 
Pittsburgh 30, 


Continental 


Schlumberger Well 
Houston, 


Chief Geol., Calif. Div., 
714 W. Olympic Blvd., Los 


Co., 5610 So. Soto St., Los Angeles 11, Calif. 
Forward, F. A., Head, Dept. of Min. & Met., 
Univ. of British Columbia, Vancouver, B.C. 
Fosdick, Arthur R., Geol. and Pet. Engr., Fosdick 


& Mouser, 1203 Hamilton Bldg., Wichita Falls, 
Texas. 

Foss. Charles D., Pet. Ener., 
Pacific Elect. Bldg., Los Angeles 14, 
Foss, R. E., Barnsdall Oil Co., 714 W. 
Blvd., Los Angeles 15, Calif. 
Foster, Alden W., Consult. Ener., 

Pittsburgh, Pa. 
Foster, James L., Humble O. & R. Co., 
ble Bldg., Houston 1, Texas. 
Fowler, Charles W., Jr., United Oilwell Service, 
S.A., Apt. 1085, Caracas, Venezuela, S.A. 
Fowler, Harry C., Supervising Engr., Pet. Exp. 
Sta., Bureau’ of Mines, Bartlesville, Okla. 
Fowler, Henry F., Geol., Guif Ref. Co., P.O. Box 
1731, Shreveport, La. 

Fowler, Oliver W., Div. Supt., Pan American 
Gas Co., P.O. Box 148, Texas City, Texas. 
Fox, Arthur Dale, Pet. Engr., Cent. Prod. Div., 
oe Oil Co., Old Nat’! Bank Bldg., Evansville, 

nd. 
Fox, I. William, Pet. Engr. & Geol., Midstates 
Oil Corp., 518 Nat’l Bank Bldg., Tulsa, Okla. 
Frack, M. W., P.O. Box 5312, Seagraves, Texas. 
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Fraher, John A., Pet. Engr., U. S. Bureau of 
Mines, Box 261, Laramie, Wyo. 

France, Robert E., Dist. Operating Supt., Natchez 
Dist., The Calif. Co., Box 360, Natchez, Miss. 

Francis, Alex W., Jr., Asst. Chief Engr., Nat’) 
Tank Co., Box 1710, Tulsa, Okla. 

Francis, Byron L., Pet. Engr., The Texas Co., 

Box 252, New Orleans, La. 

Fraser, Alexander, Pres., Shell Union Oil Corp., 
50 W. 50th St., New York 20, % 4 

Fraser, John R., Div. Pet. Engr., Union Oil of 


Calif., 205 E. Philadelphia St., Whittier, Calif. 

Fredenburg, M. W., 202 N. Butte, Breckenridge, 
Texas. 

Frederick, R. C., Exec. Staff Asst., Gulf Oil 
Corp., P.O. Box 661, Tulsa,’ Okla. 

Freeborn, Ray L., Dist. Pet. Engr., N. M. Dist., 
Continental Oil Co., Box CC, Hobbs, N.M. 

Freeman, Harold A., Iraq Pet. Co., Ltd., Kirkuk, 
Iraq. 

Freeze, Gerald I., Dist. Phillips Pet. 


Engr., 

Co., Box 1605, .M. 

Freeze, J. Paul, Plant Engr., Salt Lake Ref. Co., 
P.O. Box 1889, Salt Lake City, Utah. 

Freie, Alvin John, Head of Prod. Dept., Creole 
Pet. Corp., 350 5th Ave., Empire State Bldg., 
New York, N.Y. 

French, Richard W., V. Pres., Prod. Operations, 
Sohio Pet. Co., Cleveland, Ohio. 

Frey, Alfred P., Div. Prod. Geol., Shell Oil Co., 
Inc., 328 E. Broadway, Centralia, III. 


Hobbs, 


Frick, James Wallace, The Texas Co., 5921 E. 
4th Pl., Tulsa, Okla. 

Frick, Thomas C., Div. Operations Supervisor, 
Box 871, Midland, Texas. 

Fricke, Kenneth S., Texas Pet. Co., Apt. 267, 
Caracas, Venezuela, A. 

Frier, L. A., Park Terrace, Houston 12, Texas. 

Fritsche, Albert C., Mineral Appraisal Engr., 
Kern Co. Assessors Office, Courthouse, Bakers- 


field, Calif. 
Frye, A. L., 3508 Atlantic 


Frye, Charles C., Reg. Pet. Engr., Prod. Dept., 


Consultant, Ave., 


}  ~—ccmae Oil Co., 1755 Glenarm PI., Denver, 

oO. 

Fuller, Dale L., Geol., Missouri Geol. Survey, 
Box 250, Rolla, Mo. 


Fuller, Earl, Standard Vacuum Pet., Maatschappij, 
Pendopo, Palembang, Sumatra, N.E.I. 

Fuller, John S., Mgr. of Prod. Equip. Sales, Oil- 
well Supply Co., Box 478, Dallas, Texas. 

Fullinwider, Theodore R., Sales Engr., Mission 
Mfg. Co., rpus Christi, Texas. 

= John M., Texas Pet. Co., Bogota, Colom- 


ia. 

Fulton, Paul F., Intr. in Pet. 
Pittsburgh, Pittsburgh, Pa. 

Funk, Fred J., Asst. to Mgr. of Prod., 
Oil Co., Findlay, Ohio. 

Funk, Norman W., 2052 Bellaire St., 
Colo. 

Funkhouser, Ernest M., Chief Geol., 
Co., P.O. Box 2082, 


Engr’g, Univ. of 
The Ohio 
Denver, 


Woodley Pet. 
Abilene, Texas. 


Furse, 0. L., Asst. Dist. Supt. Prod., Humble Oil 
& Ref. Co., Box 127, Overton, Texas. 

Fuson, T. J., Humble O. & R. Co., Box 2180, 
Houston 1, Texas. 

Gaede, Verne Frank, Pet. Ener., Div. of Oil & 
Gas., P.O. Box N, Taft, Calif. 


Gaffron, John M. C.. Min. Engr., Land & Explor. 
Dept., Freeport Sulphur Co., 1804 American 
Bank Bldg., New Orleans 5, La. 

Gaggs, Harold U., Box 42, Deer Harbor, Wash. 

Gaines, Tom, Dist. Pet. Engr., TTCO, So. Texas 
PAOD Div., Box 827, El Campo, Texas. 

Galavis, Jose Antonio S., Socony-Vacuum Oil 
Co., Apartado 246, Caracas, Venezuela, S.A. 

a ~~ eng David, 907 Rood Ave., Grand Junction, 
‘olo. 

as John E., 105 W. Heald St., Sheridan, 


yo. 
Gallaher, Robert, Jr., Gen. Del., Newcastle, Wyo. 


Gallie, John F., 


1434 Commerce 


Geol. Engr., Ralph E. 
Blidg., Houston, Texas. 
Gallivan, John C., Prod. Supt., Wood _4 Oil 
& Ref. Co., 2527 20th St., Great Bend, Kan. 
Galloway, Alan J., V. Pres. of Explor.-Prod., 
Shell Oil Co., Inc., 50 W. 50th St., New York 
20, N. 
Galloway, * James H., Dist. Supt., Humble Oil & 
Ref. Co., 612 So. Flower, Los Angeles, Calif. 
Exec. V. Pres., The California 


Galloway, John 0., 
Standard Co., 200 Greyhound Bldg., Calgary, 


Davis, 


Alb., Canada 
Galpin, John, Prod Engr., V. C. Smith, Met., 1901 
Kanawha Valley Bldg., Charleston, W. Va. 
Galpin, Sidney S., Geol., The People’s Nat Gas. 


Co., 545 William Penn Pl., Pittsburgh 19, Pa. 

Galvin, E. A., Chief Prod. Engr., Western Gulf 
Oil Co., 1260 Subway Term. Bldg., Los An- 
geles, Calif. 

Gann, John A., The Chem. Library, The Dow 
Chem. Co., Midland, Mich. 

Garbrecht, Louis, 1201 Robinson Blvd., El Paso, 
Texas. 

Garcia, S. Guiterrez, Calzada Madero 1206, Nuevo 
Laredo, Tamps., Mexico. 

Gardescu, Ionel i. Mer., Gas Res. Dept., Trans- 
Continental Gas Pipe Line Corp., 710 Lamar 
St., Houston, Texas. 

Gardiner, Chester M., Consulting Pet. Geol. & 
Engr., 133 E. Philadelphia St., Rm. 110, Whit- 
tier, Calif. 

Gardner, A. Maclay, Mfr’s. Rep. & Pet. Engr., 
Welsbach Corp., 1903 Orchid Ave., Los Angeles 
28, Calif. 


Garfield, L. E., Hughes Tool Co., P.O. Box 2539, 
Houston 1, Texas. 

Gariepy, Glen B., Div. Geol., Los Angeles Div., 
The Ohio Oil Co., 437 So. Hill St., Los Angeles 
13, Calif. 

Garner, A. Hamilton, Conselho Nacional do Pe- 
troleo, Ed. Novo Mundo, Rio de Janeiro, Brazil. 

Garner, John H., 212 Yucca Dr., Hobbs, N.M. 

Garrett, Melvin M., Geol., 1423 Republic Bank 
Bldg., Dallas, Texas. 

Garrett, Robert O., Chief Prod. & Proration 
Engr., Ark. Fuel Oil Co. & Ark. La. Gas Co., 
Box 1734, Shreveport, La. 

Garrison, Allen D., Assoc. Prof. Physical Chem., 
The Rice Institute, Houston, Texas. 

Garst, O. C., GHQ, SCAP, ESS-IN, APO 
care Postmaster, San Francisco, Calif. 

Gary, John T., Prod. Engr., Continental Oil] Co., 
Box 1267, Ponca City, Okla. 

Gasser, James P., Asst. to the V. Pres., Sea- 
board Oil Co. of Del., Suite 400, 612 So Flower, 
Los Angeles, Calif. 

Gassett, Paul L., Gen. F’man, Canadian Gulf Oil 
Co., Box B-4, Pincher Creek, Alberta, Canada. 

Gates, C. F., Prod. Engr., Gen. Pet. Corp., Box 
2122, Term. Annex, Los Angeles 54, Calif. 

Gates, John I., Exploit. Engr., Prod. Lab., Shell 
Oil Co., 1008 W. 6th St., Los Angeles, Calif. 

Gaudet, Edward W., Dist. Prod. F’man, Pan Am. 
Prod. Co., P.O. Box 57, Port Barre, La. 

Gaylord, E. G., V. Pres., Calif. Research Corp., 
200 Bush St., San Francisco 4, Calif 

Gaymard, Robert G., Pet. Engr., Societe Nationale 
R.E.P.A., Los Angeles, Calif. 

Gaynor, John S., Overseas Staff Dept., Anglo- 
sa Pet. Co., St. Helens Ct., London, Eng- 
and. 


500, 


Gaynor, Stanley, Pet. Engr., Cooper Gas Co., Box 
326, Eldorado, Texas. 
Gearhart, D. R., V. Pres., Sinclair Prairie Oil 


Co., 901 Fair Bldg., Ft. Worth, Texas. 


Gee, C. H., Dist. Mgr., La Gloria Corp., 422 Ardis 
Bldg., Shreveport, La. 

Geis, W. H., Consult. Engr., 437 So. Hill St., Los 
Angeles 13, Calf. 

Geffen, Theodore M., Research Engr., Stanolind 
O. & G. Co., Tulsa, Okla. 

Gefvert, Leland V., P.O. Box 928, Rio Vista, 
Calif. 

Gentry, Albert W., Supervisor of Operations, 


Long Beach Oil Dev. Co., 
Ave., Long Beach 2, Calif. 


255 So. Santa Clara 
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George, Edward Rush, 921 So. Clements St., 
Gainesville, Texas. 

Gerdes, Carl H., Asst. to Mgr. of Operations, 
United Geophysical Co., Inc., 595 E. Colorado 
St., Pasadena, Calif. 

Gerolde, Steven, Dist. Pet. Engr., Gulf Oil Corp., 
Box 1290, Ft. Worth, Texas. 

Gerow, Rs Truax-Traer Coal Co., 310 S. Mich- 

Gerow, T. G., Truax-Traer Coal Co., 310 So. Mich- 
igan Ave., Chicago 4, Ill. 

Gester, G. C., Consulting Geol., Explor. Dept., 
Standard Oil Co. (Calif.), 225 Bush St., San 
Francisco, Calif. 

Getzendaner, Avelette E., Gulf Oil 
Corp., Houston, Texas. 

Geyer, Robert L., Instr., Seismologist, School of 
Geology, La. State Univ., Baton Rouge 3, La. 
Gibbon, Anthony, Dist. Editor, World Oil, Gulf 

Pub. Co., 1302 Hunt Bldg., Tulsa, Okla. 

Gibbon, H. A., Standard-Vacuum Pet. Mij., Soen- 
gei Gerong, Palembang, Sumatra, Indonesia. 
Gibbs, Byron B., Geol., Union Prod. Co., P.O. 

Box 1407, Shreveport, La. 

Gibson, Horace S., The Manor Farm, Halam, 
Newark, Nottinghamshire, England. 
Gibson, James, Casilla 305, Cuzco, Peru. 
Gibson, James M., Engr., Sohio Pet. Co., 

Kan. 

Gibson, James W., Div. Pet. Engr., The Calif. 
Co., Box 780, Denver, Colo. 

Gibson, Lee W., 616 Indianapolis, Huntington 
Beach, Calif. 

Gibson, Lloyd C., Asst. Chief Engr., Tax Dept., 
Standard Oil Co. N.J., 30 Rockefeller Plaza, 
New York 20, N.Y. 
Gilbert, Edward E., Geol., Sun Oil Co., 525A 7th 
Ave. W., Calgary, Alb., Canada. 

Gilbert, James Cornelius, Pet. Engr., Husky Ref. 
Co., Box 1061, Cody, Wyo. 

Gill, John D., Economist, Atlantic Ref. Co., 260 
S. Broad St., Philadelphia 1, Pa. 

Gilles, L. A., Supt., Chapel Hill Gas System, 107 
Garrison Bldg., Abilene, Texas. 

Gilles, Verner A., Chief Geol., Northern Pac. Ry. 
Co., 508 Securities Bldg., Billings, Mont. 
Gillespie, Bart W., Box 1310, Fairbanks, Alaska. 
Gillingham, W. J., Edificio Victor Mendozza, Apt. 
1608, Caracas, Venezuela. 

Gillson, Joseph L., Dev. Dept., E. I. Du Pont de 
Nemours & Co., Inc., Rm. 8058, Du Pont Bldg., 
Wilmington 98, Del. 

Gilmore, Robert B., Asst. Mer., DeGolyer & Mac- 


Zone Geol., 


Russell, 


Naughton, 1000 Continental Bldg., Dallas, 
Texas. 
Ginter, Roy Lamont, U.S.G.S. Pet. Engr., Box 311, 
Tulsa, Okla. 
Girand, Charles F., Field Supt. & Pet. Ener., 


Rand Morgan, 
Dulce, Texas. 
Girardi, Daniel J., Steel & Tube Div., 
Roller Bearing Co., Canton 6, Ohio. 
Glanville, James W., Res. Engr., Prod. Res., 
Humble O. & R. Co., 1162 Humble Bldg., 
Houston, Texas. 

Glass, Eugene D., Jr. Res. Engr., Stanolind O. & 
& Co., 1136 N. Lewis, Tulea, Okla. 

Glasser, Irwim M., Pet. Engr., Humble O. & R. 
Co., P. O. Box 2180, Houston, Texas. 

Gleason, Hart C., Box 391, Riverton, Wyo. 

Glenn, Wayne E., Reg. Engr., Prod. & Drill 
Dept., Continental Oil Co., 601 W. 5th St., 
Los Angeles, Calif. 

Glenn, William D., 
Colo. 

Gleye, Walter G., Sales Engr., Kobe, Inc., 1724 
N. Grant, Odessa, Texas. 

Glover, Patrick N., 829 S. Bundy Dr., 
geles 24, Calif. 

Glover, Robert Chesley, Dist. Mgr., Baker Oil 
Tools, Inc., Tulsa, Okla. 

Goatley, James H.., Explor. Engr., Pet. Engr., 
Shell Oil Co., Inc., 4604% S. Main, Houston, 
Texas. 

Godbold, Aubrey C., Chief Prod. Engr., Gulf Oil 
Corp., Box 661, Tulsa, Okla. 

Godfrey, Richard, The Bahrein Pet. Co., Ltd., 
Awali, Bahrein Islands, Persian Guif. 


Indep. Opr., Box 892, Agua 


Timken 


1301 Geneva St., Aurora, 


Los An- 


Gochel, Thomas E., Pet. Engr., 7 Compton Bldg., 
Abilene, Texas. 

Goldston, Walter L., Geol. & Indep. Prod., 202 
Oil & Gas Bldg., Houston 2, Texas. 

Goode, Gordon W., Field F’man, The Ohio Oil 
Co., Box 111, Medicine Bow, Wyo. 

Goode, Oscar N., Dist. Pet. Engr., Magnolia Pet. 
Co., P.O. Box 391, Luling, Texas. 

Goode, William W., Jr., Dist. Mgr., Schlumber- 
ger Well Surveying Corp., P.O. Box 429, 
Houma, La. 

Goodell, Horace N., Box 298, Cut Bank, Mont. 

Goodier, William R., Field Engr., Shell Oil Co., 
Great Bend, Kans. 

Goodin, George L., V. Pres. & Dir., Geol. Engr., 
Pet. Inf., Inc., P.O. Box 2452, Casper, Wyo. 

Goodrich, John Shields, Asst. Prod. F’man, Mag- 
nolia Petroleum Co., Box 727, Kermit, Texas. 

Goodwill, David, Prod. Analyst, Prod. Dept., 
Standard Oil of Calif., Box i151, Whittier, 
Calif. 

Goodwin, Capt. James A., Trinidad Investments, 
Ltd., 31 Henry St., P.O. Box 84, Port of 
Spain, Trinidad, B.W.I. 

Goodwin, Robert Jennings, Asst. Dist. Pet. Engr., 
East Texas Dist., The Ohio Oil Co., P.O. 
Drawer 11, Henderson, Texas. 

Gordon, Dugald, Geol., Brokaw, Dixon & McKee, 
Gulf Bldg., Houston 2, Texas. 

Gordon, Joseph C., Pet. Engr., Byrd-Frost, Inc., 
1110 Tower Pet. Bldg., Dallas 1, Texas. 

Gore, David B., Sales Engr., Eastman Oil Well 
Survey Co., Long Beach, Calif. 

Gosline, J. E., Asst. Gen. Mer., Stz cma Oil of 
Calif., 225 Bush St., San Francisco, Calif. 
Gould, Gordon I., H. W. Gould & Co., 1000 Mills 
Eldg., San Francisco 4, Calif. 
Gouldy, Roland, 2012 Arthur St., 

Texas. 

Gouteyron, Roger, Societe Cherifienne des Pet- 
roles, Petitjean, French Morocco. 

Govier, John Peabody, Creole Pet. Corp., 
quire Camp, Carapito, Venezuela. 

Grady. Edward J., Pet. Engr., Gulf Ref. Co., 
Prod. Div., Box 638, Laurel, Miss. 

Grady, Guido O., Dowell Incorporated, Flora, IIl. 

Graf, Arthur F., V. Pres., Chief Engr., Granite 
Oil Securities, Inc., Box 1961, Wichita Falls, 
Texas. 

Grage, Victor P., Consult. Pet. Geol., 
Bldg.. Shreveport, La. 

Graham, Gordon L., Pet. Geol. & Engr., DeGol- 
yer & MacNaughton, 1000 Continental Bldg., 
Dallas 1, Texas. 

Graham, Gordon M., Lt. Col. U.S.A.F., Institute 
of Technology, Assigned to Shell Oil Co., Inc., 
100 Bush St., San Francisco, Calif. 

Graham, Joe E., Dist. Pet. Engr., Humble 0. & 
R. Co., Box 100, Grand Isle, La. 

Graham, Ralph C., V. Pres., Coast Co., P.O. Box 
1181, Houston, Texas. 

Grahn. Richard, Union Oil Co. of Calif., 
Calif. 

Granberry, m. ¢.. Je, Asst. Div. Pet. Ener.. 
S. W. Texas Div., Humble O. & R. Co., Box 
1271, Corpus Christi, Texas. 

Granberry, Raymond J., Dist. Engr., Core Labs., 
Inc., 1208 S. Staples, Corpus Christi, Texas. 
Graner, Jesse Blaine, Mgr., Graner Oil Co., P.O. 

Box 307, Venice, Calif. 

Grant, Howard K., Pet. Engr., Western Gulf Oil 
Co., 417 S. Hill, Los Angeles, Calif. 

Grant, Lester Strickland, Ret., formerly V. Pres. 
& Mer. McElroy Ranch Co., P.O. Box 912, Mid- 
land, Texas. 

Grant, Ralph G., Lane-Wells Co., 

iss. 

Graser, F. A., Pet. Engr., Cleveland Oil Co., 509 
Subway Term. Bldg., Los Angeles 13, Calif. 
Graves, Charles L., Mer. Offshore Const., J. 
Ray McDermott & Co., Inc., P.O. Drawer 38, 

Harvey, La. 

Graves, Doyle T., Subsurface Ener., 
of Calif., Inglewood, Calif. 

Graves, Leonard C., Chief Engr., S. W. Explor. 
Co., P.O. Box 270, Huntington Beach, Calif. 


Wichita Falls, 


Quiri- 


413 Ardis 


Orcutt, 


Box 3, Natchez, 


Union Oil Co. 
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Gray, Erle A., Prod. Supt., Richfield Oil Corp., 
P.O. Box 147, Bakersfield, Calif. 

Gray, George H., Div. Engr., Sinclair Prairie 
Oil Co., P.O. Box 1470, Midland, Texas. 

Gray, George R., Mgr., Gulf Coast Lab., Baroid 
Sales Div., Nat'l Lead Co., 7th Floor, City 
Nat’! Bank Bldg., Houston 2, Texas. 

Gray, John Niles, Cia. Cons. de Petroleo, Apt. 
1706, Caracas, Venezuela. 
Gray, Lloyd L., Chief Engr., Prod. Dept., Gulf 
Oil Corp., Gulf Blidg., Box 661, Tulsa, Okla. 
Gray, Ralph L., Asst. Supt., Prod. Dept., Buffalo 
Oil Co., Box 517, Artesia, N.M. 

Gray, Shapleigh G., Pet. Geol. & Engr., 1713 
Esperson Bldg., Houston 2, Texas. 

Graybeal, J. W., Asst. Div. Pet. Engr., Humble 
O. & R. Co., P.O. Box 1600, Midland, Texas. 

Graybeal, Oran A., Chief Reservoir Engr., Calif. 
Div., Barnsdall Oil Co., P.O. Box 367, Newhall, 
Calif. 

Green, Berkeley T., Pet. Engr., The Texas Co., 
wa . Box 252, New Orleans, La. 

Green, Frederick W., Pres. St.L.S.W. Ry. Lines, 
612 Cotton Belt Bldg., St. Louis 2, Mo. 


Green, Lowell O., Asst. Field Supt., Standard- 
Vacuum P. M., Pendopo-Palembang, Sumatra, 
Indonesia. 

Green, Robt. C., 115 W. 7th St., Bartlesville, 


Okla. 

Green, Russell H., Jr., Pet. Engr., Southwest Ex- 
plor. Co., Huntington Beach, Calif. 

Green, T. Howard, Northern Ill. Coal Corp., 310 
S. Michigan Ave., Chicago 4, Ill. 

Green, W. R., Trans-American Supply Co., Inc., 
4803-5 Lemmon Ave., Dallas 9, Texas. 

Green, William R., 417 S. Hill St., Los Angeles 
13, Calif. 

Greene, R. G., Mgr. Land Dept., Geol., Union Oil 
Co. of Calif., 1100 Union Oil Bldg., 617 W. 7th 
St., Los Angeles, Calif. 

Greenidge, S. M., 1920 Ashland Ave., Ft. 

7, Texas. 

“Greer, Albert R., Pet. Engr., Anderson-Prichard 
Oil Corp., Apco Tower, Oklahoma City, Okla. 

Greer, John W., Pet. Engr., Standard Oil Co. 
of Texas, P.O. Box 1660, Midland, Texas. 

Gregg, Carroll E., Supervising Engr., Nat. Gas 
& Gasoline Div., Geier-Jackson, Inc., 1010 Gulf 
States Bldg., Dallas, Texas. 

Gregg, John William, Res. Engr., Artificial Limb 
Res., Gra. Stud., Pet. Engr., Univ. of Calif., 
308 Engr’g Materials Lab., Berkeley, Calif. 

Greenwald, William James, Sr. Pet. Engr., Hum- 
ble O. & R Co., Box 1271, Corpus Christi, 
Texas. 

Gregory, J. N., Indep. Geol., P.O. Box 243, San 
Angelo, Texas. 

Gregory, James N., Los Angeles Basin Div. Supt., 
Shell Oil Co., Ine., 2080 Obispo St., Long 
Beach, Calif. 

Gregory, Peter Paul, 1503 Ft. Worth Nat'l Bank 
Bldg., Ft. Worth 2, Texas. 

Greig, Douglas A., Sr. Geol., Prod. Co-ord. Dept., 
Standard Oil Co. N.J., Rm. 2150, 30 Rockefeller 
Plaza, New York, N.Y. 

Grelling, L. A., Indep. Oil Operator, 720 Citi- 
zens Nat'l Bank Bldg., Tyler, Texas. 

Gribi, Edward A., Jr., Sinclair Pet. Co., Diredawa, 
Ethiopia. 

Gries, John Paul, So. 
Rapid City, S.D. 
Griffin, Wilber H., Sales Mer., Pet. Engr., Camco, 
Inc., Gas Lift., 1108 Scanlan Bldg., Houston 2, 

Texas. 

Griffith, Clarence L., Sales Engr., Hughes Tool 
Co., Box 436, Corpus Christi, Texas. 

Griffith, Earl Gordon, Pet. Geol., Texas Co., 
Mont. Dist., Box 110, Lewiston, Mont. 

Griffith, Glenn R. V., Dist. Engr., Cons. Div., 
Oil & Gas Leasing Branch, U.S.G.S., P.O. Box 
311, Tulsa 1, Okla. 

Griggs, Jack Sandifer, Pet. Engr., Barnett Drill., 
Inc., First Nat’l Bank Bldg., Wichita, Kan. 

Grim, George R., Jr., Pantepec Oil Co. of Vene- 
zuela, Apt. 888, Caracas, Venezuela. 


Worth 


Dak. School of Mines, 


Grim, Howard G., 162 Roberta Dr., Munhall, Pa, 

Grimshaw, William F., Apt. 1, 1127 Los Angeles 
St., El Paso, Texas. 

Grinsfelder, Sam, V. Pres. in Chg. of Field Oper. 
ations, Union Oil Co. of Calif., Union Oil Bldg, 
Los Angeles, Calif. 

Griswold, Edward H., Pet. Engr. and Oil Prod,, 
P. O. Box 156, North Cowden, Texas. 

Grivetti, Rex M., Geol., The Texas Co., Box 327, 
Taft, Calif. 

Grommon, P. D., Jr., Asst. Div. Pet. Engr., The 
Texas Co. Prod. Dept., P.O. Box 1720, Ft. 
Worth, Texas. 

Grosjean, Robert, Geol., Fidelity Oil & Roy. Co., 
Second Nat’l Bank Bldg., Houston, Texas. 

Gross, Henry Emmett, Gross Maps, Rm. 524, 406 
Market St., St. Louis 2, Mo. 

Grossman, Waldo L., Div., Engr., Halliburton Oil 
Well Cementing Co., Midland, Texas. 

Grothusen, Harold D., Supt. of Gas & Products 
Sales, Stanolind O. & G. Co., Box 591, Tulsa, 
Okla. 

Grow, George C., Jr., Geol., The Peoples Nat. 
Gas Co., 545 William Penn PI., Pittsburgh, 


Pa. 

Grubbs, David M., Chief Geol., Drilling & Ex- 
ploration Co., Ine., P.O. Box 192, Abilene, 
exas. 

Grubenman, Carl, Jr., Pet. Engr., Sun Oil Co., 
P.O. Box 466, Silver, Texas. 

Gruy, Henry J., Pet. Engr. & Geol., De Golyer & 
MacNaughton, 1000 Continental Bldg., Dallas 
1, Texas. 

Gude, Leo J., Gen. Supt., 
Co. of Texas, 
rillo, Texas. 

Guest, Henry G., Geol. & Pet. Engr., 
ger Well Surveying 
Houston 1, Texas. 

Gueymard, A. G., Asst. V. Pres. & Pet. Engr., 
The City Nat’l Bank of Houston, Texas, P.O. 
Box 2557, Houston, Texas. 

Gulley, M. Gordon, Box 1166, Gulf Bldg., Pitts- 
burgh 30, Pa. 

Gunby, Dean F., Pet. Prod. Engr., Consultant, 
201 Wiltshire Dr., San Antonio, Texas. 

Gunnerson, Charles G., 6521 Victoria Ave, Los 
Angeles 43, Calif. 

Gustafson, G. A., Usibelli Coal Mine, Inc., Sun- 
trana, Healy, Alaska. 

Guthrie, Robert Keith, Paid Field Chm., Chief 
Ener., Seeligson Engr’g Comm., 807 Transit 
Tower, San Antonio, Texas. 

Gutschow, Nathan R., Lab. Engr., 
Corp, Whittier, Calif. 

Gwinner, Russell H., Chief Pet. Ener., Sunray 
Oil Corp., 1103 Philtower Bldg., Tulsa 3, Okla. 

Guzman, Eduardo, Geol., Party Chief A, Petroleos 
Mexicanos, P.O. Box 69, Reynosa, Tamps, 
Me xico. 


Prod., Drill., Oil Dev. 
Coline Oil Corp., 900 Polk, Ama- 


Schlumber- 
Corp., P.O. Box 2175, 


General Pet. 


Haas, Gilbert G., Field Engr., Drill. Mud Service, 
Rocky Mtn. Area, Drilling Specialties Co., 206 

Bartlesville, Okla. 

» R. Putnam, Jr. Exploit. Engr., Shell Oil 

Co., Wichita, Kan. 

Haeberle, Frederick R., Pet. Geol., Standard Oil 


Co. of Texas, P.O. Box 1249, Houston, Texas. 

Hagen, Cecil V., 2518 Gulf Bldg., Houston 2, 
exas. 

Hagens, Robert C., Field Engr., Stanolind 0. 


& G. Co., Box 403, Refugio, Texas. 

Hager, Dilworth S., Indep. Prod. & Pet. Geol., 
932 Liberty Bank Bldg., Dallas, Texas. 

Hagstette, E. J., Mgr. Products Procurement 
Dept., Baroid Sales Div., Nat’l Lead Co., 830 
Ducommun St., Los Angeles 12, Calif. 

Haider, Michael L., Dir., Imperial Oil, Ltd., 56 
Church St., Toronto, Canada. 

Haige, Berte R., Supervising Geol., Texas Univ. 
Lands, Geol. Div., P.O. Box 1663, Midland, 
Texas. 

Haight, Harold W., Creole Pet. Corp., Apt. 889, 
Caracas, Venezuela. 
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Hake, Benjamin F., Engr’g Geol., Gulf Oil Corp., 
Box 1166, Pittsburgh, Pa. 

Hakola, Hugo, 910 Tulip St., Coulee Dam, Wash. 

Halbouty, Michel T., Consult. Geol. & Pet. Engr., 
Shell Bldg., Houston 2, Texas. 

Hale, G. C., 602 So. Morton, Okmulgee, Okla. 

Hale, John Darrow, Div. Geol., Central & North- 
ern Calif., Seaboard Oil Co. of Del., 567 Haber- 
felde Bldg. or P.O. Box 7, Bakersfield, Calif. 

Haley, Arthur H., Trinidad ? ce Ltd., 
Forest Reserve, Trinidad, B.W.I 

Haley, Kenneth W., Chief Pet. Engr., Deep Rock 
Oil Corp., Tulsa, Okla. 

Haley, Lee R., Pet. Engr., Dist. Office, The 
Texas Co., P.O. Box 951, Houma, La. 

Halferdahl, A. C., Res. Chem., Nat’l Research 
Council, Ottawa, Canada. 

Hall, Alvin E., Reservoir Engr., Phillips Pet. 
Co., Prod. Dept., Bartlesville, Okla. 

Hall, Brooks, Geol. Scout, Stanolind O. & G. Co., 
Wichita, Kan. 

Hall, Ellis A., Geol., Pres. Condor Pet. Co., 602 
No. Wellesley, Albuquerque, N.M. 

Hall, James A., Jr., Sr. Pet. Engr., R. R. Comm. 
of Texas, Tribune Bldg., Austin, Texas. 

Hall, James H., Barber Oil Corp., 30 Rockefeller 
Plaza, New York, N.Y 


Hall, Willard M., Apt. 889, Venezuela. 


Caracas, 


Halliburton, John Carroll, Pres., Halliburton Oil 
Well Cementing Co., Duncan, Okla. 
Haltom, George H., Sales Engr., Mach. Sales 


Dept., HOMCO, P.O. Box 2589, Houston, Texas. 
Ham, T. Fenton, Reg. Pet. Engr., Lic. Land Sur- 
veyor, Calif., 107 Cooper St., Santa Cruz, 
Calif. 
Hamilton, A. F., Chief Engr., Renwar Oil Corp., 
1501 Driscoll Bldg., Corpus Christi, Texas. 
Hamilton, Charles W., V. Pres., Gulf Oil Corp., 
17 Battery Pl., New York 4, N.Y. 
Hamilton, Ellis W., Pet. Engr., Kern Oil Co., 
Ltd., Rt. 1, Box 182, Bakersfield, Calif. 
Hamilton, Howell M., Stanolind O. & G. Co., Star 
Rt., Odessa, Texas. 


Hamilton, Jack Raybun, P.O. Box 83, Crane, 
Texas. 

Hamilton, R. G., Sales Mer., Schlumberger Well 
Survey Corp., 2720 Leeland Ave., Houston, 
Texas. 

Hamilton, S. Harbert, 2050 N. 68rd St., Phila- 
delphia 31, Pa. 

Hamilton, T. J., Chief Engr., Prod. Dept., Nat'l 


Cooperative Ref. Assoc., 820 Union Nat’l Bank, 
Wichita, Kan. 

Hamilton, W. F., Zone Geol., Gulf Ref. Co., Gulf 
Prod. Div., P.O. Box 307, Laurel, Miss. 

Hamman, Cecil A., Div. Pet. Engr., The Pure 
Oil Co., Box 311, Olney, III. 

Hamman, John, Jr., Geol. & Geophysicist, Pres., 
Hamman Oil & Ref. Co., 2131 San Felipe Rd., 
Houston 19, Texas. 

Hammar, Harold D., Jr. Pet. 
0. & G. Co., Cody, Wyo. 

John P., Asst. to V. Pres., Amerada 
Pet Corp., Box 2040, Tulsa, Okla. 

Hammond, Weldon W., Chief Geol., 
ward, 1111 Milam Bldg., San Antonio 5, Texas. 

Hamner, Edward J., Calif. Explor. Mgr., Humble 
O. & R. Co., 621 So. Flower, Los Angeles, Calif. 

Hancock, Ray A., Pet. Engr., Asst. Mgr. Pac. 
Coast Div., Lane Wells Co., 15351 Orange Ave., 
P.O. Box 547, Paramount, Calif. 

Handy, Malvin Alexander, Pet. Engr., Valuations, 
Land Dept., Sinclair Prairie Oil Co., 901 Fair 
Bldg., Ft. Worth 2, Texas. 

Handwerk, Glenn E., Student 
Corp., Gulf Camp, Hobbs, 

Hanley, John M., Supt. of Prod., Northern Nat. 
Gas Co., Aquila Ct. Bldg., Omaha, Neb. 

Hanners, Albert J., The Texas Pet. Co., Apt. 267, 
Caracas, Venezuela. 

Hannum, George H., Phillips Pet. Co., 
ville, Okla. 

Hansell, James M., Regional Geol., 
Box 2880, Dallas 1, Texas. 

Hanson, Ernest A., Oil Opr. & Pet. Engr., Ra- 
mona Bldg., Roswell, N.M. 


Engr., Stanolind 


Fair-Wood- 


Engr., Gulf Oil 
M. 


Bartles- 


Sun Oil Co., 


Hanson, Ralph Theodore, Pet. Engr., Continental 
Oil Co., P.O. Box 451, Ventura, Calif. 
Hardee, Peck, Jr., Dist. Engr., Texas Pac. Coal 


& Oil Co., P.O. Box 1551, Odessa, Texas. 
Hardin, George C., Jr., *Geol., M. T. Halbouty, 
731 Shell Bldg., Houston, Texas 


Harding, Albert C., Gen. Megr., Black Hills Ben- 
tonite, Inc., Moorcroft, Wyo. 

Harding, Henry W., Jr., Pet. Engr., The Su- 
perior Oil Co., P.O. Box 71, Conroe, Texas. 
Harding, Richard W., Geol., Quaker State Oil 

Ref. Corp., 78 Main St., Bradford, Pa. 

Hardison, Harvey, Box 1660, Midland, Texas. 

Hardwicke, Robert E., member, Law Firm, Hard- 
wicke & Hardwicke, 1209-1214 Sinclair Bldg., 
Ft. Worth, Texas. 

Hares, Charles J., Box 230, Boulder, Colo. 

Harlan, Don L., Div. Pet. Engr., West Texas 
Div., The Texas Co., P.O. Box 1720, Ft. Worth, 
Texas. 

Harmon, Bill G., Pet. Ener., 
Carmi, Il. 

Harper, C. S., Jr., Sales Mer., Hirsch Bro. Mchy. 
Co., P.O. Box 226, El Paso, Texas. 

Harper, Lloyd G., Pet. Engr., The 
Alice, Texas. 

Harrell, David C., Dist. Geol., Sun Oil Co., Box 
850, Jackson, Miss. 

Harrell, Joab B., Jr., P.O. 
Texas. 

Harrian, John, Pet. Engr., Prod. Dept., Beaumont 
Div., Sun Oil Co., Lock Drawer 2831, Beau- 
mont, Texas. 

Harriman, Henry R., Suite 510, The Chesapeake, 
4607 Connecticut Ave., N.W., Washington 8, 
D.C. 


Superior Oil Co., 


Texas Co., 


Box 4232, Odessa, 


Harrington, George L., Consult. Geol., Indep., 566 
Washington Ave., Palo Alto, Calif. 

Harrington, Jimmie D., 1129 Trout, Norman, 
Okla. 

Harris, Harold M., Pet. Engr., Pet. & Nat. Gas 


Branch, U. S. Bureau of Mines, P.O. Box 1321, 


Bartlesville, Okla. 


Harris, Thomas P., Supt. Secondary Recovery, 
Mid-Cont. Pet. Corp., Box 381, Tulsa, Okla. 
Harris, Richard C., Chief Geol., Foreign Prod., 


Atlantic Ref. Co., 260 So. Broad St., Phila- 
delphia 1, Pa. 
Harris, Virgil O., Humble O. & R. Co., Box 2511, 


Beaumont, Texas. 

Harrison, Earl P., Pet. Geol., The Ohio Oil Co., 
Box 1589, Durango, Colo. 

Harrison, Thomas S., 1104 First Nat'l] Bank Bldg., 
Denver 2, Colo. 

Harrison, Robert W., Consult. Pet. Engr., The 
. B. Mitchell Co., Consulting Pet. Engrs. & 
Geols., 2218 City Nat'l Bank Bldg., Houston 
2, Texas. 

Harrity, Harry J., Arabian American Oil Co., 
Dhahran, Saudi Arabia. 


Harter, Clyde C., Jr., Pet. Geol., De Golyer & 


MacNaughton, 1000 Continental Bldg., Dallas, 
Texas. 
Hart, Eugene, Enoch Pratt Free Library, Balti- 


more l, 

Harvey, Arthur, owner, Tex-Harvey Oil Co., 927 
First Nat’l Bank Bldg., Denver, Colo. 

Harvey, Thomas G., 5685 No. Delaware St., In- 
dianapolis 20, Ind. 

Harwood, Warren K., Sec.-Treas., 
Co., Wichita, Kan. 


Harwood Oil 


Haseman, John D., Box 675, Rockport, Texas. 
Haskell, Samuel, Gulf Oil Corp., N. Y. Prod. 
Div., Rm. 1615, Whitehall Bldg., 17 Battery 
Pl., New York 4, % 4 


Hassebroek, Willard E., Pet. Engr., Res. Dept., 
Halliburton Oil Well Cementing Co., Duncan, 
Okla. 

Hasselman, K. F., Pres. & Gen. Mgr., The Salt 
Dome Oil Corp. & Tidelands Oil Corp., 1900 
Mellie Esperson Bldg., Houston, Texas. 

Hassler, Gerald L., Lecturer, Dept. of Engr’g, 
Univ. of Calif. at Los Angeles, Los Angeles 
24, Calif. 
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Hatfield, Arlo Clark, Gulf Oil Corp., Drawer 751, 
Borger, Texas. 

Hatfield, Floyd E., Supt. of Prod., Gulf Oil Corp,. 
P.O. Drawer 1290, Ft. Worth, Texas. 


Hatfield, James R., Chief Pet. Engr., Cities 
Service, Bartlesville, Okla. 
Hatfield, Willis C., Apt. Postal 877, Bogota, 


Colombia. 
Hautau, Gordon H., 3902 No. Jefferson, Midland, 
Mich. 

Hawkins, Dallas E. II, Chief Engr., Comanche 
Corp., 406 Continental Bldg., Dallas, Texas. 
Hawkins, Glenn D., 806 Kennedy Bldg., Tulsa 3, 

Okla. 


Hawkins, Murray F., Assoc. Prof. of Pet. Engr’g, 
Louisiana State Univ., Baton Rouge, La. 

Hawkins, Robert R., Secondary Rec. Engr., Signal 
Oil & Gas Co., Los Angeles, Calif. 

Haworth, A. John, Geol., Foreign Prod. Dept., 
The Texas Co., 135 E. 42nd St., New York 17, 
mm 


Hawley, Arthur S., Geol., Union Oil Co. of Calif., 
1700 19th St., Bakersfield, Calif. 

Hawthorn, David G., Pet. Consultants, Partner, 
1552 Mellie Esperson Bldg., Houston 2, Texas. 

Hawthorne, Raymond R., Apt. 7, 5322 Lewis St., 
Dallas 6, Texas. 

Hawxhurst, Robert, Jr., Min. Engr. & Geol., 
Crocker First Nat’l Bank Bldg., San Francisco, 
Calif. 

New Brunswick, N.J. 

Hayes, E. P., Chief Pet. Engr., The Texas Co., 
P.O. Box 2332, Houston, Texas. 

Haynes, G. Wilbur, Pet. Engr., Stanolind O. & 
G. Co., Stanolind Bldg., Tulsa, Okla. 

Haynes, John F., Jr. Computer, Stanolind O. & 
. Co., Waco, Texas. 

Haynes, Winthrop P., Visiting Lecturer on Geol., 
Harvard Univ. Dept. of Geol., Geological Mu- 
seum, Cambridge 38, Mass. 

Hays, Jack P., Prod. Mer. & Assoc., Norman D. 
Fitzgerald, Oil Opr., 409 Riverside Blvd., Abi- 
lene, Texas. 

Hayward, J. T., Barnsdall Oil Co., Pet. Bldg., 
Tulsa, Okla. 

Heald, K. C., V. Pres., Gulf Oil Corp., P.O. Box 
1166, Pittsburgh 30, Pa. 

Heald, Kenneth C., Jr. Pet. Engr., Humble O. & 
. Co., Midland, Texas. 

Healey, Philip J., Philip J. Healey, Inc., 11 
Park Pl., New York 7, N.Y. 

Heard, Walter W., Jr., Asst. to Div. Pet. Engr., 
The Calif. Co., Box 360, Natchez, Miss. 

Heath, Francis E., Chief Div. Geol., Dallas, Sun 
Oil Co., 4040 Hanover St., Dallas 5, Texas. 

Heath, Fred, Jr., Project Engr., Mfg. Dept., 
Stanolind O. & G. Co., Stanolind Bldg., Tulsa, 


Okla. 

Heath, Ronald W., V. Pres, Gas, Signal Oil & 
Gas Co., 811 W. 7th St., Los Angeles, Calif. 

Heath, Russell D., 14 Duryea Rd., Upper Mont- 
clair, N.J. 

Heath, Willis A., Earlougher Engr’g, 319 E. 4th 
St., Tulsa, Okla. 

Hebert, Francis F., Pet. Engr., Humble O. & 
R. Co., Box 8, Pointe a La Hache, La. 

Heck, E. T., Chief Geol., Quaker State Oil Ref. 
Corp., Box 337, Bradford, Pa. 

Hecker, Edward N., Geol., Union Prod. Co., Box 
1628, New Orleans, La. 

Heeren, Julius A., Asst. Prof. Pet. Prod., Colo. 
School of Mines, Golden, Colo. 

Hefferan, Juan V., Reservoir Pet. Engr., Sec- 
cién de Estudios, Petroleos Mexicanos (Pemex), 
Gerencia de Produccion, Articulo 123 No. 116, 
Mexico, D.F., Mexico. 

Hegglund, Martin O., Warr Acres Br., Gen. Del., 
Oklahoma City, Okla. 

Heide, George F., Mene Grande Oil Co., Apt. 
234, Maracaibo, Venezuela, S.A. 

Heil, Richard C., Dist. Mud Engr., The Texas 
Co., 1605 So. 17th St., Chickasha, Okla. 

Heiland, Carl August, Colo. School of Mines, 
Golden, Colo. 

Heinen, L. E., Pres., Tube-Kote, Inc., P.O. Box 
6532, Houston, Texas. 


Heithecker, R. E., Head Gas Utilization, Seaboard 
Oil Co., Continental Bldg., Dallas, Texas. 

Hedberg, Hollis Dow, Ch. Geol., Foreign Prod, 
Div., Gulf Oil Corp., 17 Battery Pl., New York, 
N.Y. 

Hedstrom, Helmer, Eriksbergsgatan 12A, Stock- 
holm, Sweden. 

Heller, Donald Louis, Geol., 

Pres., Drill Supt., Pet. 


Wichita, Kan. 
Hellums, Earle C., V. 

Engr., Cron & Gracey Drill. Corp., 1809 Com- 
merce Bldg., Houston, Texas. 

Henagan, J. M., Box 668, Healdton, Okla. 
Henchy, Francis P., Dist. Pet. Engr., Conoco, P. 
O. Box 1090, Beeville, Texas. 

Henderson, George N., Elect. Well Services Supt., 
Halliburton Oil Well Cementing Co., Midland, 
Texas. 

Henderson, W. Dave, Consult. Geol., Henderson, 
MeMillian & Peterson, First Nat’l Bank Bldg., 
Box 1787, Midland, Texas. 

Hendrickson, Gordon E., Pet. Engr., Cities Sery- 
ice Oil Co., Box 4577, Oklahoma City, Okla. 
Hendrick, John O., Jr., Sta. Mgr., Dowell, Inc., 

Box 830, Lafayette, La. 

Henley, Jack, Lane-Wells Co., P.O. Box 1407, 
Odessa, Texas. 

Henquet, Roger, Exec. V. Pres., Schlumberger 
Well Surveying Corp., P.O. Box 2175, Houston 
1, Texas. 

Henry, John, Wedmore, Chaffers Mead, Ashstead, 
Surrey, England. 

Hepburn, James W., 52 Edgar PIl., Nutley, N.J. 

Herald, Frank A., Res. Sc. & Geol., Bur. Econ. 
Geol., The Univ. of Texas, Univ. Sta., Box B, 
Austin, Texas. 

Herbert, William Field, Div. Pet. Engr., So. Texas 
Div., The Texas Co., P.O. Box 2332, Houston 
1, Texas. 

Herman, Alois T., Pet. Engr., Valuation Dept., 
Cities Service Oil Co., Bartlesville, Okla. 

Herndon, L. Kermit, Prof. of Chem. Engr’g, 
Ohio State Univ., Columbus 10, Ohio. 

Heroy, William B., Geol., Partner, Beers & Heroy, 
Exec. V. Pres., The Geotechnical Corp., 3712 
Haggar Dr., Dallas 9, Texas. 

Herrara, F. Luis, Asst. to Pres., Mene Grande Oil 
Co., Box 709, Caracas, Venezuela. 

Herring, Lafayette B., V. Pres. & Mer., Oil & 
Gas Div., 2nd Nat’l Bank, P.O. Box 2629, 
Houston, Texas. 

Hert, A. K., Snow Hill Coal Corp., 410 Merchants 
Bank Bldg., Terre Haute, Ind. 

Hertel, F. W., Prod. Supt., Coastal Dist., Tide- 
water Assoc. Oil Co., P.O. Box 811, Ventura, 
Calif. 

Herzog, Gerhard, Dir. Res., Prod. Dept., Ph.D., 
The Texas Co., Geophysical Res. Lab., P.O. 
Box 425, Bellaire, Texas. 

Heskett, David M., Asst. Trans. Supt., Montana- 
Dakota Utilities Co., Glendive, Mont. 

Hess, Robert M., East Texas Div. Exploit. Engr., 
Shell Oil Co., Inc., Box 32, Kilgore, Texas. 
Hester, Leroy Vance, Pet. Engr., Prod. Dept., 
Stanolind O. & G. Co., P.O. Box 1654, Okla- 

homa City, Okla. 

Heston, J. Edgar, Asst. Mer., Oil Prod. Dept., 
Petroleum Advisers, Inc., Cities Service, 70 
Pine St., New York, N ° 

Hetherington, George, Jr., 1821 N. Alvarado St., 
Los Angeles, Calif. 

Hiatt, William N., Prod. Engr., The Superior Oi! 
Co., P.O. Box 1031, Bakersfield, Calif. 

Hiestand, T. C., Div. Geol., Cities Service Oil 
Co., P.O. Box 792, Casper, Wyo. 

Higgins, Ralph V., Pet. Engr., U.S. Bureau of 
Mines, Pet. & Nat. Gas Branch, 1415 Appraisers 
Bldg., San Francisco, Cal. 

Higgs, Morton T., Mgr. Field Operations, Lane- 
Wells Co., 5610 S. Soto St., Los Angeles, Calif. 

Hileman, Robert G., Jr. Exploit. Eng., Shell Oil 
Co., Inc., 415 Maxwell Dr., Pittsburgh, Pa. 

Hill, Earl S.. Chem. Engr., Shell Dev. Co., 100 
Bush St., San Francisco 6, Calif. 
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Holman, Eugene, Pres. & Chm. Exec. Comm., 
Standard Oil Co. N.J., 30 Rockefeller Plaza, 


Hill, Ernest Clifton, National Tank Co., 3610 
McKinney Ave., Houston 3, Texas. 

Hill, Harry Blackburn, Green Tree, N. M. 

Hill, Harry H., Box 1485, Univ. Sta., Charlottes- 
ville. Va. 

Hill, James Edwin, V. Pres. Operations, Sid W. 
Richardson, Inc., 2105 Ft. Worth Nat’l Bank 
Bidg., Ft. Worth, Texas. 

Hills, John M., Consult. Geol., 


Texas. 

Hill, Kenneth E., Pet. Engr., Chase Nat’l Bank, 
18 Pine St., New York, & ¢ 

Hill, Robert C., Head Electronics Dept., Eastman 
Oil Well Survey Co., P.O. Box 408, Long 
Beach, Calif. 

Hill, Robert G., The Texas Petroleum Co., Apt. 
267, Caracas, Venezuela. 

Hills, John O., Asst. Mgr. Prod. Engr’g & 
Equipment Section, Gen. Pet. Corp., P.O. Box 
2122, Term. Annex, Los Angeles 54, Calif. 

Hills, Robert C., Asst. to Pres., eS Sulphur 
Co., 122 E. 42nd St., New York, 

Hilisman, J. Mathis, Stanolind O. & G. Co., P.O. 
Box 591, Tulsa 2, Okla. 

Hilseweck, Ww. J., V. Pres., Chief Geol., Republic 
Nat. Gas Co., M. & W. Tower, Dallas, Texas. 
Hilton, Fred A., Pet. Engr., Arabian American 
Oil Co., Prod., P. L. & Trans. Dept., 200 Bush 

St., San Francisco, Calif. 

Hilty, George C., Pet. Engr., Long Beach Har- 
bor Dept., 1333 El Embarcadero, Long Beach 2, 
Calif. 

Hindes, Earle P., 310 E. 44th St., Apt. 624 So. 
New York 17, & 4 

Hines, Leo E., Pet. Engr., The California Co., 
Box 360, Natchez, Miss. 

Hinson, Billye, Jr. Pet. Engr., Stanolind O. & 
G. Co., P.O. Box 1540, Midland, Texas. 

Hinson, Howard H., Ch. Prod. Res. Engr., Con- 
tinental Oil Co., Ponca City, Okla. 

Hinton, Corwin H., Supt. Prod. & Reserves & 
Ch. Prod. Engr., Panhandle Eastern Pipe Line 
Co., 409 Barfield Bldg., Amarillo, Texas. 

Hinton, C. ~ Asst. Mgr., Engr., Texaco, 809 
ith St., W., Calgary, Alb., Canada. 

Hixon, William L., Dist. Pet. Engr., Anderson- 
Prichard Oil Corp., 1000 Apco Tower, Oklahoma 
City 2, Okla. 

Hoagland, James A., Drill. & Explor. Co., Inc., 
LaValle 1171, Piso 5, Buenos Aires, Argentina. 

Hobe, Carl, Pet. Engr., Fresno Co. Assessor’s 
Office, P.O. Box 1146, Fresno, Calif. 

Hock, Ralph L., Ch. Pet. Engr., C.V.0.C., P.O 
Box 1008, Cotton Valley, La. 

Hockenson, Ralph A., Mer. of Prod., 
Co., 503 Southwest Reserve Bldg., 
Texas. 

Hocker, Richard L., Pet. Engr., 
Corp., Drawer D, Monument, N.M. 
Hocott, Claude Richard, Asst. Head, 
Div., Humble O. & R. Co., P.O. 
Houston 1, Texas. 


Box 418, Midland, 


Pewitt Oil 
Longview, 


Amerada Pet. 


Prod. Res. 
Box 2180, 


Hodell, Louis R., Creole Pet. Corp., Apt. 889, 
Caracas, Venezuela. 

Hodges, F. Clement, 2950 Monterey Rd., San 
Marino, Calif. 

Hoelscher, James W., Pet. Engr., The Ohio Oil 


Co., Robinson, II. 

Hoffman, Henry, Jr., Dist. Pet. Engr., Humble 
O. & R. Co., P.O. Box 134, Paradis, La. 

Holbrook, George W., V. Pres., Bradley Prod. 
Corp., 80 N. Main St., Wellsville, N.Y. 

Holder, Louis E., Jr., Pet. Engr., Gulf Oil Corp., 
P.O. Box 1290, Ft. Worth, Texas. 
Holland, Alfred A., 740 Clarkson St., 

Colo. 

Holland, Charles T., 
Virginia Polytechnic Institute, 
Blacksburg, Va. 

Holland, Henry K., Jr., Dist. Pet. Engr., Mag- 
nolia Pet. Co., Box 1232, Electra, Texas. 

Holley, Robert J., Gulf Oil Corp., P.O. Drawer 
1290, Ft. Worth, Texas. 

Hollow, Walter B., Supt. Drill. & Prod., North 
American Car Corp., 115 South Dellrose, 
Wichita 8, Kan. 


Denver 3, 


Prof. & Head Min. Engrg, 
P.O. Box 836, 


New York, N.Y. 

Holman, Harvey H., Meyer & Achtschin, 502 Con- 
tinental Bldg., Dallas, Texas. 

Holman, Oscar Keith, 3777 Nottingham, 
ton 5, Texas. 

Holman, Richard A., Asst. Gen. Supt. Prod., 
Amerada Pet. Corp., Los Angeles, Calif., 417 
S. Hill St., Los Angeles 13, Calif. 

Holmes, Howard P., Owner, Two States Drill Co., 
Kirby Bldg., Dallas 1, Texas. 

Holmes, John B., Owner, Holmes Drill. Co., 1706 
City Nat’l Bank Bldg., Houston 2, Texas. 

Holmes, Joseph A., International Pet. Co., Ltd., 
Apt. 1446, Caracas, Venezuela. 

Holmes, Vernon E., 1712 N.W. 8th St 
City, Okla. 

Holmesly, Sanford Frank, 2302 
Houston 5, Texas. 

Holmgren, Carl Roger, Research Engr., Stanolind 
" . Co., P.O. Box 591, Tulsa, Okla. 
Holsapple, Lloyd D., Div. Engr., Sinclair Prairie 
Oil Co., 901 Fair Bldg., Ft. Worth, Texas. 
Holt, Carl G., Prod. Engr., Lake St. John Field, 
La., The Calif. Co., Box 1237, Waterproof, La. 

Holz, Walter L., Gen. Del., Carmi, Il. 

Homer, Joseph F., Sr. Pet. Engr., Humble O. & 
R. Co., 1405 Canal Bldg., New Orleans, La. 
Hommes, Cornelius G. R., Pet. Engr., Prod. Res. 
Dept., Richfield Oil Corp., 555 S. Flower St., 

Los Angeles, Calif. 

Hoover, Herbert, Jr., Pres., United Geophysical 
Co., Ine., 595 E. Colorado St., Pasadena, Calif. 

Hoover, William B., Geol., Humble O. & R. Co., 
717 N. Wellesley, Albuquerque, N.M. 

Hopkins, Howard F., Div: Pet. Ener., 
ton Oil Well Cementing Co., 831 
Bldg., Houston, Texas. 

Hopkins, Oliver Baker, V. Pres. & Dir. Imperial 
Oil, Ltd., 56 Church St., Toronto, Canada. 
Hopkins, Richard H., Seismograph Interpreter, 
Sun Oil Co., P.O. Box 2831, Beaumont, Texas. 
Hopkins, W. B., Gulf Oil Corp., Drawer 2100, 

Houston, Texas. 

Hopkins, W. H., Mer., Tubular Service & Engr’g 
Co., Commerce Bldg., Houston, Texas. 

Hopper, Walter E., Geol. & Consult, Pet. & Nat. 
Gas, 510 Tri-State Ins. Bldg., Tulsa 3, Okla. 

Horn, A. J., Pet. Engr., St: andard Oil Co. Calif., 
225 Bush St., San Francisco, Calif. 

Horn, Clifford R., Pet. Engr., Prod. Engr., Pan- 
handle Eastern Pipe Line Co., 307 N. Kansas 
Ave., Liberal, Kan. 

Horner, William L., Ch. Ener., 
Co., P.O. Box 2039, Tulsa, Okla. 

Horton, H. M., The Superior Oil Co. 
zuela, Apt. 48, Caracas, Venezuela. 

Hose, T. S., Millerton, N.Y. 
Hosford, Eugene, 3328 E. 23rd St., Tulsa, Okla. 
Hoss, Robert L., Pet. Engr., Humble O. & R. Co., 
Box 2180, Houston, Texas. 
Hotze, Ernest George, Pet 
Bros. Co., Inc., 1619 Ovid, 
Hough, Jack L., Assoc. Prof., Dept. 
Univ. of Illinois, Urbana, III. 
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Houghton, H. M., Geophysicist, Amerada Pet. 
Corp., 229 Blow Bldg., Calgary, Alb., Canada. 
House, Glenn C., Wesley W. West, 20th Floor, 


Sterling Bldg., P.O. Box 1679, Houston, Texas. 

House, William M., Pet. Engr., Drill. Dept., 
Signal Oil & Gas Co., 811 W. 7th St., Los 
Angeles, Calif. 

Houston, Charles A., Geol., Explor. Dept., Stano- 
lind O. & G. Co., P.O. Box 689, Jackson, Mies. 

Howard, Dan O., Geol. & Engr., Gas Div., Warren 
Pet. Corp., Box 1589, Tulsa 2, Okla. 

Howard, David S., Jr., Res. Engr., Prod. Res. 
Dept., Humble O. & R. Co., 1162 Humble Bldg., 
Houston, Texas. 

Howard, Douglas D., Creole Pet. 
Dist., Caripito, Venezuela. 

Howard, Frank A., Consultant, 
Plaza, New York 20, N.Y 
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Howard, George C., Res. Supervisor, Res. Dept., 
Stanolind O. & G. Co., P.O. Box 591, Tulsa 
2, Okla. 

Howard, Glenn Orville, Humble O. & R. Co., Box 
218, Taleo, Texas. 

Howard, K. C., Reservoir Engr., Richardson & 
Bass., 2105 Ft. Worth Nat’l Bank Bldg., Ft. 
Worth 2, Texas. 

Howard, Lewis B., Pet. Engr., American Repub- 
lics Corp., Pet. Bldg., Houston, Texas. 

Howard, Paul, Gary Public Library, 5th & Adams, 
Gary, Ind. 

Howard, Paul J., Consult. Pet. En & Tax 
Counselor, 101 Flower St., Bakersfield, Calif. 

Howard, Raymond E., Div. Engr., The Atlantic 
Ref. Co., Midland, Texas. 

Howell, John Edward, V. Pres. Oil Prod. & Pipe 
Lines, Lion Oil Co., Lion Bldg., Eldorado, Ark. 

Hower, Thomas C., Head of Reserve Sect., Geol. 
Dept., Skelly Oil Co., P.O. Box 1650, Tulsa, 
Okla. 

Howes, Thomas B., Geol., Geophysics Div., The 
Calif. Co., 1818 Canal Bldg., New Orleans 12, 


La. 

Hubbard, Edmund Paul, Supt. Prod., Gulf Oil 
Corp., P.O. Drawer 2100, Houston 1, Texas. 
Hubbard, William B., Colombian Pet. Co., Cu- 

cuta, Colombia, S.A. 

Hubbard, Wm. E., Humble O. & R. Co., Houston, 
Texas. 

Hubbert, M. King, Assoc. Dir., Explor. & Prod. 
Res. Div., Shell Oil Co., Inc., 3737 Bellaire 
Blvd., Houston 5, Texas. 

a T. A., Sr. Supervisory Pet. Engr., Humble 
& R. Co., Box 2180, Houston, Texas. 
Hednall, James S., Hudnall & Pirtle, Peoples 

Nat’l Bank Bldg., Tyler, Texas. 

Hudry, Ladislav C., Pet. Prod. Engr., The Atlan- 
tic Ref. Co., P.O. Box 111, De Ridder, La. 

Hudson, Charles H., Asst. Ch. Pet. Engr., Mag- 
nolia Pet. Co., P.O. Box 900, Dallas, Texas. 

Huebel, Leon W., Mer., Gulf Coast Div. for 
Baroid Sales Div., Nat’] Lead Co., Chem. Engr., 
City Nat’l Bank Bldg., Houston, Texas. 

Huebotter, E. E., Lab. Mgr., Mid-Cont. Service 
Lab., Baroid Sales Div., Nat’l Lead Co., 502 
Tulsa Bidg., Tulsa 3, Okla. 

Huerta, Enrique, Exploit. Engr., Petroleos Mexi- 
canos, Coatzalcoalcos, Vera Cruz, Mexico. 

Huey, Richard K., V. Pres. in Chg. Prod., Deep 
Rock Oil Corp., P.O. Box 1051, Tulsa, Okla. 

Huff, John Arleigh, P.O. Box 313, Boerne, Texas. 

Huff, John E., Jr., 3011 Bissonnet, Houston, 
Texas. 

Huffman, Edward A., Dist. Megr., J. M. Huber 
Corp., Wichita Falls, Texas. 

Huffman, Kenneth Paul, Dist. Engr., Water Flood 
Div.. Sohio Pet. Co., Box 512, Owensboro, Ky. 

Hughes, James D., Sales Mgr., Lane-Wells Co., 
P.O. Box 2194, Term. Annex, Los Angeles 54, 
Calif. 

Hughes, M. Dudley, Ch. Pet. Engr., Mgr. of Oil 
Operations, Bd. of Harbor Commissioners, 1333 
El Embarcadero, Long Beach 2, Calif. 

Hughes, R. J., Jr., Dept. of Geol. & Geog., Miss. 
St. College, State College, Miss. 

Hughes, Richard V., Stanford Research Inst., 
Palo Alto, Calif. 

Huguenin, E., Ch. 
State of Calif., 
Calif. 

Hull, J. P. D., Bus. Mgr., Amer. Assoc. of Pet. 
Geols., Box 979, Tulsa 1, Okla. 

Humber, Joseph B., H. & H. Engr’g Co., Inc., 
4016 Huey St., Houston 12, Texas. 

Hundley, John Boren, Jr., Engr’g Trainee, Rich- 
field Oil Corp., Bakersfield, Calif. 

Huner. John, Jr., Consult. Geol., 4665 Tulane Dr., 
Baton Rouge, La. 

Hunt, C. N., Jr., Asst. Dist. Supt., Pickton Dist., 
Humble O. & R. Co., Box 60, Pickton, Texas. 

Hunt, Richard N., Ch. Geol., U.S. Smelt., Ref. 

_— Co., P.O. Box 1980, Salt Lake City, 
Uta 


Deputy, Div. of Oil & Gas, 
Ferry Bldg., San Francisco, 


Hunter, Felix A., Dist. Engr., J. S. Abercrombie 
Xo., Drawer C, Sweeny, Texas. 

118 Lincoln St., Taft, Calif, 

1320 Scotland St., Calgary, 


Hunter, George W., 
Hunter, Harry M., 
Alta., Canada. 
Hunter, Robert A., 819 Oakwood, Jackson, Miss, 
Huntington, R. L., 515 E. Shawnee, Norman, 

Okla. 
Huntley, Louis Grow, Consult. Geol., 
Bldg., Pittsburgh, Pa. 
Huntley, Louis G., 14 No. 
Texas. 

Hupp, J. E., Box 568, Cut Bank, Mont. 

Hurst, William, Pet. Consult., Bermac Bldg., 4101 
Sen Jacinto St., Houston, Texas. 

Hurt, R. M., Partner, Big Chief Western Drill. 
Corp., 529 Continental Bldg., Denver, Colo. 

Hussey, Clarence B., Box 4232, Odessa, Texas. 

Hutcheson, Robert Bellenden, Ch. Paleontologist, 
Dir. Geol. Lab., The Superior Oil Co., P.O. Box 
1031. Bakersfield, Calif. 

Hutchins, Charles H., P.O. Box 334, Seagraves, 
Texas. 

Hutto, O. D., Exploit. Engr., Shell Oil Co., Inc., 
Box 5157 Drew Sta., Lake Charles, La. 

Huzarevich, Julian E., Jr. Pet. Engr., Stanolind 

O. & G. Co., P.O. Box 591, Tulsa, Okla 


1208 Empire 


10th St., McAllen, 


Ikins, Dr. William C., Consult. Geol. & Engr., 
1403 City Nat’l Bank Bldg., Houston, Texas. 
Iliopoulos, George C., Minerals & Shipping Corp., 
(Baryte), Silver & Baryte Ores Mining Co., 
15 Maiden Lane, New York 7, N.Y. 

Ilsley, Ralph, 4400 Davenport St., N.W., Wash- 
ington 16, D.C. 

Inderrieden, Alfred J., Jr., 1426 S. Harvard, 
Tulsa, Okla. 

as — W. L., 1220 Corregidor St., Evansville, 


nd. 

Ingram, Charles C., Engr., Oklahoma Nat. Gas 
Co., P.O. Box 871, Tulsa, Okla. 

Ireland, William C., Engr’g Trainee, Continental 
Oil Co., Box 282, Eunice, 

Ireton, Elmer Taylor, Stanolind O. & G. Co., 
P.O. Box 1518, Levelland, Texas. 

Iribarren, Manuel, Edificio Edelweiss, E] Pinar, 
El] Paraiso, Caracas, Venezuela. 

Isakson, Carl O., Colombian Pet. Co., Apt. 100, 
Cucuta, Colombia. 

Isherwood, J. D., Diadema Argentina S.A. de 
Petroleo, Km. 27, Comodoro Rivadavia, Chubut, 
Argentina. 

Isom, Edward W., V. Pres. in Chg. Res. & Dev., 
Sinclair Ref. Co., 630 5th Ave., New York 20, 

Ivie, Walter W., P.O. Box 42, Kilgore, Texas. 

Ivy, John S., Geol., Indep., 1124 Niels Esperson 
Bidg., Houston 2, Texas. 


Jablonski, Eugene, Apt. A-52, Hudson View Gar- 
dens, 183rd & Pinehurst ‘Ave., New York 33, 
N.Y. 

Jackson, B. R., Anglo-Iranian Oil Co., Ltd., 610 
5th Ave., New York 20, N.Y. 

Jackson, Frederick G., Pet. Consult., 2305 Niels 
Esperson Bidg., Houston 2, Texas. 

Jackson, John G., Humble O. & R. Co., Box 417, 
Angleton, Texas. 

Jackson, John Gordon, V. Pres. & Gen. Mer., 
Eastman Oil Well Survey Co., Box 1500, Den- 
ver, Colo. 

Jackson, T. Hardy, Jr., Dev. Pet. Engr., The 
Calif. Co., 1818 Canal Bldg., New Orleans, La. 

Jackson, Warren J., Pet. Engr., Lane-Wells Co., 
1102 Gulf States Bldg., Dallas, Texas. 

Jackson, William G., Creole Pet. Corp., 
ndo., Monagas, Venezuela. 

Jacobs, John Clayton, Pet. Engr., Nebo Oil Co., 
930 Mercantile Bank Bldg., Dallas 1, Texas. 
Jahn, Gustave A., 1805 Valle Vista Dr., Redlands, 

Calif. 
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Jakosky, J. J., 10663 Chalon Rd., Los Angeles, 
24, Calif. 

Jakosky, John J., Jr., Pet. Engr., International 
Geophysics, Inc., 1063 Gayley Ave., Los An- 
geles, Calif. 

James, Jack R., Pet. Engr., Core Labs., Inc., 
Box 5810, Dallas, Texas. 

Jameson, J. A., Flat 73, Harley House, Regent's 
Park, London, N.W. 1, England. 

Jameson, Minor S., Jr., Pet. Econ., Indep. Pet. 
Assn. of America, 1110 Ring Bldg., Wash- 
ington, D.C. 

Jamison, Paul H., Sales Promotion Engr., Kobe, 
Inc., 3040 E. Slauson Blvd., Huntington Park, 
Calif. 

Janovy, John, Dist. Geol., Okla. City Dist., Tide 
Water Assoc. Oil Co., 918 Hales Bldg., Okla- 
homa City, Okla. 

Jarrell, L. C., Pet. Engr. Trainee, The Texas Co., 
Tulsa, Okla. 

Jasinski; Edward J., Seismologist, Geophysical 
Sect. of Explor. Dept., The Atlantic Ref. Co. 
P.O. Box 895, Lake Charles, La. 

Jeansonne, John Fred, Dist. Pet. Engr., Prod. 
Dept., Humble O. & R. Co., P.O. Box ‘711, 
Brookhaven, Miss. 

Jeffrey, Thomas J., Div. Engr., Kansas-Oklahoma 
Div., The Atlantic Ref. Co., 830 Kennedy Bldg., 
Tulsa, Okla. 

Jeffreys, Geoffrey, Consulting Pet. Geol. ,West 
Jackson, Miss. 

Jenke, Arthur L., Geol. Engr., Riley G. Maxwell, 
Consult. Geol., P.O. Box 1939, Abilene, Texas. 

Jenkins, Milton E., Research Engr., Chem. & Met. 
Div., Univ. of Calif., Los Alamos Scientific 
Lab., P.O. Box 1663, Los Alamos, N. M. 

Jenkins, W. J., Pres., The Consolidated Coal Co., 
Jefferson Oil & Ges Co., 2067 Ry. Exch. Bldg., 
St. Louis 1, Mo. 

Jennings, John H., Pet. Engr., The Ohio Oil Co., 
14 Fl., Thompson Bldg., Tulsa 3, Okla. 

Jennings, John Morris, Consult., Bishop Oil Co., 
1710 Second Nat’! Bldg., Houston, Texas. 

Jennings, Philip H., Dist. Geol., Gulf Coast, Mag- 
nolia Pet. Co., P.O. Box 56, Houston, Texas. 

Jensen, Homer, Ch. Magnetometer Div., Aero 
Service Corp., 236 E. Courtland St., Philadel- 
phia 20, Pa. 

Jensen, Joseph, Ch. Pet. Engr., Western Div., 
Tide Water Assoc. Oil Co., 888 Pacific Electric 
Bldg., Los Angeles 14, Calif. 

Jessen, Frank W., Consult. Engr., Austin Area 
— Dev. Fdn., P.O. Box 998, Austin, 
exas. 

Jodry, Richard Louis, Pet. Geol., Mich. Dist., The 
Ohio Oil Co., 507 Michigan Natl Bank, Grand 
Rapids, Mich. 

Johns, D. B., Drawer 721, Whittier, Calif. 

Johnson, Alva M., Sr. Exploit Engr., Shell Oil 
Co., Ine., 1008 W. 6th St., Los Angeles 14, 
Calif. 

Johnson, Charles B., Jr., Ch. Engr., The Chicago 
Corp., P.O. Box 1702, Corpus Christi, Texas. 
a F. A., National Transit Bldg., Oil City, 

a 


Johnson, Helgi, Dept. of Geol., Rutgers Univ., 
New Brunswick, N.J. 

Johnson, Hjalmar W., V. Pres. in Chg. Steel 
Mfg., Inland Steel Co., 38 S. Dearborn St., 
Chicago, IIl. 

Johnson, Howard A.., 
Mich. 

Johnson, Lloyd N., Pet. Engr., Research Dept., 
Core Lab., Inc., Box 5810, Dallas, Texas. 
Johnson, Robert H., /. Pres., Ingersoll-Rand 

Co., 11 Broadway, New York, N.Y. 

Johnson, Russell Victor, Consult. Geol., Calgary, 
Alb., Canada. 

—, William Theodore, 591 Oneonta, Shreve- 
port, La. 

Johnson, Warren O., Pet. Engr., Republic Nat. 
Gas. Co., 311 So. Akard St., M. & W. Tower 
Bldg., Dallas, Texas. 

Johnston, Dan S., Gen. Drill. Supt., Signal Oil & 
Gas Co., 811 W. 7th St., Los Angeles, Calif. 
Johnston, David, Sr. Pet. Engr., Humble O. & R. 
Co., P.O. Box 1271, Corpus Christi, Texas. 


1114 8th Ave., So., Escanaba, 


Johnston, H. F., Dist. Geol., Quaker State Oil 
Ref. Corp., 1222 Market St., Parkersburg, W. 
Va 


Johnston, Norris, Pres., Pet. Technologists, Inc., 
868 Truckway, Montebollo, Calif. 

Jones, Charles C., Pet. Engr., The Superior Oil 
Co., Box 81, Crossville, Ill. 

Jones, Douglas E., Dist. Exploit Engr., Shell Oil 
Co., Ine., Drawer I, Premont, Texas. 

Jones, Edward N., Consulting Engr., 
Texas, 

Jones, Edwin A., Robin Hill, Jackson, Ohio. 

Jones, Frank E., 420 E. Vermillion, Lafayette, 
L 


Pettus, 


a. 

Jones, Frank L., Pet. Engr., The Chicago Corp., 
P.O. Box 1702, Corpus Christi, Texas. 

Jones, Frank T., Jr. Engr., Cities Service Oil Co., 
Madison, Kan. 

Jones, I.:W., Ch. Geol. Survey Branch, Dept. of 
Mines, Prov. of Quebec, Parl’t Bldgs., Québec, 
P. Q., Canada. ‘ , 

Jones, John A., Design Engr., Design), Engr'g 
Dept., Lane-Wells Co., 5610 So.- Sota St., Los 
Angeles, Calif. 

Jones, J. B., Asst. Div. Supt, Southwest Texas 
Div.; Halliburton Oil Well Cementing Co., 334 
Wilson Bldg., Corpus. Christi, Texas: 

Jones, J. Byron, Physicist, U.S.N. Mine Counjer- 
measures Sta., Panama City, Fla. : 

Jones, John E., Old Ben Coal Corp.,, Mine &, 
West Frankfort, II. 

Jones, N. N., Dist. Supt., Humble O. & R. Co., 
Florey, Texas. 

Jones, P. H., 220 16th St., Hermosa Beach, Calif. 

Jones, Park J., Consult., Box 6622, Houston 5, 
Texas. 

Jones, Paul R., Creole Pet. Corp., Pedcernales, 
Caripito, Monagas, Venezuela. 

Jones, Tom T., 38550 Frazier. St., Ft. Worth, 

Texas. , F 

Jones, Walter B., State of Alabama, University, 
Ala. 

Jones, Winfred Morgan, Dist. Engr., East Texas 
Dist., Stanolind Oil &Gas Co., Box 2069, Long- 
view, Texas. 

Jones, V. L., Consult. Geophysicist & Prof of 
Geophysics, University of Tulsa, 1412 S. Nor- 
folk, Tulsa 14, Okla. 4 

Jones, Vernor E., Mgr. of Explor., Socony-Vacuum 
Oil Co. of Venezuela, Apt. 246, Caracas, Vene- 


zuela, 
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Milam Bldg., San Antonio, Texas. 


Lehner, Kenneth A., Dist. Mer., Sales Enegr., Joy 
Mfg. Co., Univ. of Washington, 117 W. 2nd So 


St.. Salt Lake City, Utah. 

Lehnhard, Phil J., Field Chm.. East Texas En- 
gineering Assn 3ox 56, Kilgore, Texas. 
Leibrock, Robert M., Pet. Engr., Stanolind O. & 

G. Co., 1628 19th St., Lubbock, Texas. 
Leichliter, Otto G., Jr., Supt. Duncan Dist., The 
Mudge Oil Co., Box 751, Dunean, Okla. 


Leighton, Morris Morgan, Chief, Illinois State 
Geol. Surve 100 Natural Resources’ Blde, 
Urbana, III. 

Leisk, Charles W., 4141 Oberlin St., Houston, 
exas. 

Lenz, W. C., Asst. Dist. Supt., The Texas Co., 
Box 600, Wichita Falls, Texas. 

Leonard, Woodrow W., Dist. Mer. Tubular Sales, 
Continental Supply Co., Drawer 44, Shreve- 
port, La. 

Leonardson, Eugene Gilbert, Dir., Consultant, 
Geophysics & Oil, Dir. Schlumberger Well Sur- 
veying Cort P.O. 30x 2175, Houston 1, 
Texas. 

Lepper, Gordon Willis, 62 Southborouch Rd 
Bickley. Bromley. Kent, England. 

Leroux, W. E., Drill. Supt., The Carter Oil Co.. 
2907 Apco Tower. Oklahoma City, Okla. 

Letendre. Gerard, Dir., Dent. Min. & Met., Fac- 
ulty of Science, Laval Universitv, Roulevard 
de l’Entente, Quebec, P. Q., Canada. 

Lethbridge, William K.. Ch. Exploit. Ener., Shell 
Caribbean Pet. Co., Maracaibo, Venezuela. 

Leung, Michael S. K., Pioneers Enterprises, Ltd. 
2A 5th Floor Taiping Bldg., Hong Kong, China 

Leuzinger, Leslie A., Pet. Engr., Rangely Field 
Colo.. Union Pacifie R. R., Oil Dev., care Texas 


Co., Rangely, ¢ ) 
Levangie, George W., Petroleum Attache to Peru, 
Chile, 3olivia and. Ecuador, Dept. of State, 


American Embassy, Lima, Peru. 

Leverett, Miles C., R.F.D. 12, Box 868, Houston, 
exas. 

Leverett, W. H., P.O. Box 527, Houston 1, Texas. 

Levet, Melvin N., Assoc. Research Engr., Calif. 
Research Corp., Box 446, La Habra, Calif. 
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Levorsen, A. Irving, Geol. Bldg., Stanford Univ., 
Stanford, Calif. 

Levy, Arthur G., Consult. Engr., Pet. & Nat. 
Gas, 437 West Bldg., Houston 2, Texas. 

Lewis, George Russell, Box 47, Morgan City, La. 
Lewis, James A., owner, James A. Lewis Engi- 
neering, 6923 Snider Plaza, Dallas 5, Texas. 
Lewis, James E., Jr., 1510 E. 19th St., Tulsa, 

Okla. 

Lewis, James O., Partner, Pet. Consultants, Pe- 
troleum Geol. & Engr., 1552 Mellie Esperson 
Bldg., Houston, Texas. 

Lewis, Kemp S., Dist. Supt., Well Logging Dept., 
Baroid Sates Div., City Nat’l Bank Bldg., Hous- 
ton, Texas. 

Lewis, Maurice, Jr. Exploit. Engr., Prod. Dept., 
Shell Oil Co., Ine., 1544 So. College, Tulsa 4, 
Okla. 

Lewis, Milton W., Consult. Pet. Geol. & Engr., 
Consultant to State Lands Comm., Rm. 904, 
714 W. Olympic Blvd., Los Angeles 15, Calif. 

Lewis, Vassar E., Div. Pet. Engr., Prod., Conti- 
nental Oil Co., Box 1800, Wichita Falls, Texas. 

Ley, Robert P., Reservoir Engr., The Texas Co., 
Houston, Texas. 

Liddle, Ralph Alexander, 520 No. Ross Ave., 
Mexia, Texas. 

Liedholm, C. C., Pet. Engr., Signal Oil & Gas 
Co., P.O. Box 5840, Metro Sta., Los Angeles, 
Calif. 

Lieffers, Clinton C., Geol. Dept., Geol., Creole 
Pet. Corp., Apt. 889, Caracas, Venezuela. 
Lightfoot, James H., Milco Chemical Co., 7131 

Navigation Blvd., Houston, Texas. 

Lilge, Ewald O., Univ. of Alberta, Edmonton, 
Alta., Canada. 

Lilley, Ernest R., V. Pres., Geol., Great Lakes 
Carbon Corp., 18 East 48th St., New York, 

Y 


Lilley, Harry B., Dist. Mgr., Timken Roller Bear- 
ing Co., Steel & Tube Div., 2626 Westheimer 
Rd., Houston, Texas. 

Lilly, Russell M., Humble O. & R. Co., Box 425, 
Wink, Texas. 

Lim, Nestorio N., Bureau of Mines. Manila, P.I. 

Lindauer, Robert L., Jr., Jr. Gas Engr., Humble 
O. & R. Co., P.O. Box 357, Katy, Texas. 

Lindeman, Frank, Jr., Prod. Onerating Supt., 
Stanolind O. & G. Co., Tulsa, Okla. 

Lindley, K., Dist. Engr., Barnsdall Oil Co., Box 
891, Jennings, La. 

Lindquist, Olof V., Min. Engr., Mfgr’s. Agent, 
10 Rue Auber, Paris 9, France. 

Lindsay, James E.. Reserves Engr., Standard Oil 
Co. of Calif.. Orinda, Calif. 

Lindsey, Kenneth B., Pet. Engr., Husky Ref. Co., 
602 19th St., Cody, Wyo. 

Lindsly, Ben E., Ch. Sect. of Oil & Gas, Sect. 8, 
Exch. Comm., 425 2nd St., N.W., Washington, 
D.C. 

Lineham, John Donald, Asst. Pet. Controller, 
Pet. & Nat. Gas, Gas Control, Govt. of British 
Columbia, Canada, Parliament Bldgs., Victoria, 
B.C., Canada. 

Ling, Ta-Wei, P.O. Box 1651, Austin, Texas. 

Link, Theo A., Consult. Geol., Pet. Div., Rm. 3100, 
25 King St., W., Toronto, Ont. 

Linn, H. E., Engr’g Rep., Bethlehem Supply Co., 
Box 947, Corpus Christi, Texas. 

Lipson, Leonard B., Sr. Research Physicist, Field 
Research Labs., Magnolia Pet. Co., P.O. Box 
900, Dallas 1, Texas. 

Lisle, B. Orchard, Pet. Technologist & Research 
Analyst, The Oil Forum, Suite 1540, 11 W. 
12nd St., New York 18, N.Y 

Little, Don Dale, Pet. Engrs., Proration. Standard 
Oil Co. of Texas, P.O. Box 1249, Houston 1, 
Texas. 

Little, Lloyd A., V. Pres. & Gen. Sales Megr., 
Lufkin Fdry. & Mach. Co., P.O. Box 58, Luf- 
kin, Texas. 

Little, William N., Div. Engr., Tide Water Assoc. 
Oil Co., Midland, Texas. 

Livingston, Myran J., 
Plaza, New York 22, N.Y 


Rm. 4610, 30 Rockefeller 


Lloyd, Frank T., Div. Prod. Engr., Northern Div., 
Richfield Oil Corp., P.O. Box 147, Bakersfield, 
Calif. 

Lloyd, John M., Jr., Pet. Engr., Stanolind Oil 

Gas Co., Houston, Texas. 

Lloyd, Ralph B., Pres.. Lloyd Corp., Ltd., 9441 
Olympic Boulevard, Beverly Hills, Calif. 

Locke, William G., 208 Berry St., Fredonia, N.Y. 

Lockett, Charles L., Jr., 10th Fl., 25 W. 45th St., 
New York 19, N.Y. 

Lockett, George L., Ch. Geol., Mene Grande Oil 
Co., Apt. 709, Caracas, Venezuela. 

Lockwood, R. P., Gulf Oil Corp., 507 Lancaster 
Bldg., Calgary, Alta., Canada 

Loeb, Herman, Geol. Scout, Union Prod. Co., 
Shreveport, La. 

Loeffler, Richard J., Creole Pet. Corp., Caripito, 
Venezuela, S.A. 

Logan, George L., Ch. Pet. Engr., 
tiss, Shreveport, La. 

Long, Alfred J., Oil Base, Inc., 2636 Barbara 
Lane, Houston 5, Texas. 

Long, Frank Eugene, Pet. Engr. Trainee, Prod., 
Magnolia Pet. Co., Gen. Del., Falfurrias, Texas. 

Long, H. L., Kilgore Pet. Corp., Box 1336, Kil- 
gore, Texas. 

Long, Joseph C., Trainee, Pet. Engr., The Texas 
Co., Houma, La. 

Long, Walter E., Geol., Geier-Jackson, Ine., 2107 
Jarrel Ave., Tyler, Texas. 

Longley, W. Warren, Dept. of Geol., Univ. of 
Colo., Boulder, Colo. 

Loomis, Albert G., Pet. Engr., U.S. Bureau of 
Mines, 1415 Appraisers Bldg., 630 Sansome St., 
San Francisco 11, Calif. 

Loper, Raymond G., Asst. Prof. of Pet. Engr’g, 
Univ. of Oklahoma, Faculty Exchange, Norman, 
Okla. 

Loring, William Thomas, Engr., Core Labs., Inc., 
P.O. Box 5810, Dallas, Texas. 

Lott, Frederick S., 1529 No. Kenilworth St., Ar- 
lington, Va. 

Louden, Edgar W., 5002 Scott St., 
Texas. 

Lovejoy, John M., Pres., Seaboard Oil Co. of 
Delaware, 30 Rockefelle: Plaza, New York 
20, N.Y. 

Lovejoy, Joseph B., S. W. Richardson, Inc., 2105 
Ft. Worth Nat’l Bank Bldg., Ft. Worth, Texas. 

Lovering, Franklin F., Div. Prod. Supt., Phillips 
Pet. Co., 10th F1., City Nat’l Bank, Houston, 
Texas. 

Lowe, John P., Jr., Pet. Engr., 
Co., Box 900, Dallas, Texas. 
Lowe, Robert M., Engr. Trainee, Sohio Pet. Co., 
First Nat’l Bank Bldg., Oklahoma City, Okla. 
Lowrie, John D., Jr., Box 99, Brookhaven, Miss. 
Loy, Milton E., Asst. Mgr. Pac. Coast Area, 
Schlumberger Well Surveying Corp., 612 So. 

Flower St., Los Angeles, Calif. 

Loye, P. E., Knowlton Enegr’g Co., 2507 First 
Nat'l Bldg., Oklahoma City 2, Okla. 

Lubinski, Arthur, Pet. Engr., Barnsdall Research 
Corp., Tulsa, Okla. 

Luchsinger, Federico, Cia. Minera Gran Sabana, 
Apt. 1862, Caracas, Venezuela. 

Lucie-Smith, Geoffrey R., Socony-Vacuum Oil 
Co., Inc., 62 Sharia Ibrahim Dasha, Cairo, 
Egypt. 

Lucini, Lucio, 21 West St., New York 6, N.Y. 
Ludwick, Ralph, P.O. Box 384, Greggton, Texas 
Ludwig, George E., Supt. of Service, Grand 
Rapids Dist., Michigan Cons. Gas. Co., 47 No. 
Division Ave., Grand Rapids 2, Mich. 

Lund, Carl I., Sales Rep., Moorlane Co., 902 
Central Bldg., Wichita, Kan. 

Lund, Vern O., Mountain States Formation Log- 
ging Service, Box 332, Casper, Wyo. 

Lund, W. R., Div. Prod. Mer., Shell Oil Co., Inc., 
965 First Nat’l Bank Bldg., Oklahoma City, 
Okla. 

Lundy, Wilson T., V. Pr« Freeport Sulphur 
Co., 122 E. 42nd St., New York 17, N.Y. 

Lunt, Lamar, Pet. Prod. Engr., Consultant, 510 
Holmsley, Midland, Texas 
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Lupton, Watson W., Div. Prod. F’man, Shell Oil 
Co., Inc., P.O. Box 691, Ventura, Calif. 

Lyle, Henry N., 1237 Florida, Corpus Christi, 
Texas. 

Lynch, S. A., Texas A. & M. College, 
Station, Texas. 

Lyons, Richard T., V. Pres. in Chg. Explor., 
Tide Water Assoc. Oil Co., Mid-Cont. Div., P.O. 
Box 1404, Houston, Texas. 

Lytel, Harvey M., Socony-Vacuum Oil Co. de 
Colombia, Apt. 4034, Bogota, Colombia. 


College 


MacDonald, Gordon C., Staff Engr., Gulf Oil 
Corp., Gypsy Div., Box 661, ‘Tulsa, Okla. 

MacDonell, James A., Pres., Highlands Oil Co., 
Box 267, Lima, Ohio. 

MacDonell, V. E., Spencer Chemical Co., Pitts- 
burg, Kan. 

Macelwane, S. J., James Bernard, Dean, St. Louis 
Univ. Inst. of Technology, Prof. of Geophysics 
& Dir. of Dept. of Geophysics, St. L. U., 3621 
Olive St., St. Louis 8, Mo. 

Mack, Louis H.. McPhee, Colo. 

Mackay, Donald K., Sr. Geol., Ark. Oil & Gas 
Comm., 208 First Nat’l Bank Bldg., El Dorado, 
Ark. 

MacKenzie, Innes M., Jr., Pet. Engr., Dev. 
Explor. Dept., Gen. Pet. 
St., Vernon, Calif. 

Mackenzie, Kenneth G., Asst. to V. Pres. & Ch. 
Technologist, The Texas Co., 135 E. 42nd St., 
New York 17, N.Y. 

MacKenzie, W. Donald C., Asst. Div. Mer., West- 
ern Div. Prod., Imperial Oil, Ltd., 300 9th Ave., 
West, Calgary, Alb., Canada. 

MacNaughton, Lewis W., Partner, DeGolyer & 


Engr., 
Corp., 2525 E. 37th 


MacNaughton, 1000 Continental Bldg., Dallas 
1, Texas. 

MacQuarrie, J. M., Shell Oil Co., Inc, 50 W. 
50th St., New York 20, N.Y. 


Macready, George A., 5425 Chesley Ave., Los 
Angeles 43, Calif. 

MacRoberts, D. T., United Gas Pipe Line Co. 
Shreveport, La. 

Maddox, Arthur, Mene Grande Oil Co., Apt. 45, 
San Tome, Barcelona, Venezuela. 

Maddox, Gaiser D., Asst. Prof. Pet. 
Univ. of Okla., Norman, Okla. 

Madley, Harry H., Mech. Engr., Santa Fe Drill. 
Co., P. O. Box 415, Santa Fe Springs, Calif. 

Magathan, W. J., Asst. Geol., Student at Univ. of 
Wichita, W. S. Johns, Consult. Pet. Geol., 2602 
Wilma, Wichita, Kan. 

Magness, Earle W., Crane Co., P. O. 
Corpus Christi, Texas. 

Magrath, Chas. B., 199 Birch St., Winnetka, IIl. 

Mahin, Edward G., Dept. of Met., Univ. of Notre 
Dame, Notre Dame, Ind. 

Maillet, Raymond, Gen. Mer., Societe Geophycique 
de Recherches Minieres, 6 Rue de la Roche- 
foucauld, Paris 9, France. 

Main, Marion Kenneth, Dist. Engr., Prod. Dept., 
Shell Oil Co., Inc., Box 1152, Odessi, Texas. 
Maize, Earl R., Nat’] Coal Ass'n, 804 Southern 

Bldg., Washington, D.C. 

Mallory, Paul B., Pet. Engr., Oil Properties CGon- 
sultants, Inc., 711 So. Fair Oaks Av*., Pasa- 
dena, Calif. 

Malloy, Thomas B., Pet. Engr., Stanolind O. & 
G. ., P.O. Box 3007, Corpus Christi, Texas. 

Malmavist, David J., Boliden Mining Co., Boliden, 
Sweden. 

Maly, Joe W., 
Okla. 


Ener’, 


Box 1011, 


2501 Apco Tower, Oklahoma City, 


Manger, G. Edward, 
Chase, Md. 

Mangold, Robert P., Pet. Engr., 
tion Co., 531 
Calif. 

Manion, Peter Patrick, 
Stanolind O. & G. Co., 
Okla. 


32 E. Woodbine, Chevy 
Indey. Explora- 
California Ave., Bakersfield, 


Proration Supervisor, 
P.O. Box 591, Tulsa, 


Mannas, William Joseph., Jr. Pet. 


Texas 
Prod. Div., The Pure Oil Co., Jal, 


Engr., 


Manville, Mahlon F., Geol. Engr., 
Oil Co., Box 1710, Baton Rouge, La. 

Maples, Steve C., Geol., Sohio Pet. Co., P.O. Box 
76, Pauls Valley, Okla. 

Mapes, Clarel B., Mid-Continent Oil & Gas Assn., 
Tulsa 3, Okla. 

Marchal, Jacques H., Intermediate Pet. Engr., 
Prod. Dept., Sinclair Wyoming Oil Co., Drawer 
B, Bairoil, Wyo. 

Mardock, Edwin S., Well Surveys, Inc., 
Kenosha St., Tulsa 3, Okla. 

Marek, Ralph L., Crude Oil Purchase & Sales 
Supt., Stanolind O. & G. Co., Box 591, Tulsa, 
Okla. 

Marler, William R., Jr., Asst. Supt. Gas Prod. 
Dept., The Chicago Corp., P.O. Box 1762, Cor- 
pus Christi, Texas. 

Marr, Richard C., Mer. Testing Equipment & 
Transportation Depts., Baroid Sales Div., Nat'l 
Lead Co., 35 Artesian Pl., Houston, Texas. 
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Marr, John D., 1722 Rice Blvd., Houston 5, 
Texas. 

Marsh, Hallan N., Mer. Prod. Engr. & Equip. 
Sec., Gen. Pet. Corp., Box 2122, Term. Annex, 
Los Angeles 54, Calif. 


Marsh, Lawrence F., Prod. Dept., 
Vacuum Pet., Maatschappij, 
matra, D.E.I. 

Martin, Claude F, Rt. 


Standard 
Palembang, Su- 


2, Pratt, Kaa. 


Marshall, Dan L., Pet. Engr., DeGolyer & Mac- 
Naughton, 1000 Continental Bldg., Dallas, 
Texas. 

Marshall, Ira A., Jr., Prod. Equip. Enzr., Shell 
Oil Co., Inc., Los Angeles, Calif. 

Marshall, J. Howard, II, Pres. & Dir., Ashland 
Oil & S Co., Ashland O. & R. Bidg., Ash- 
land 

Marshall "Ralph W., Box 2, Sta. H, Los An- 


geles 44, Calif. 

Marshall, Stewart M., Consult. Engr., 
San Francisco 4, Calif. 

Martello, Norman E., Res. Engr., 
323 4th Ave., Pittsburgh, Pa. 
Martin, Armor B., Ch. Engr., The Montana Power 
Co., 40 E. Broadway, Butte, Mont. 

Martin, Clyde A., Jr., Div. Prod. Supt., Eastern 
Div., Standard Oil Co. of Texas, City Nat'l 
Bank Bldg., Houston, Texas. 

Martin, F. O., Consult. Geol. & Engr., Indep., 
2038 Pine St., South Pasadena, Calif. 

Martin, Maurice Henri, Ch. Engr., Schlumber- 
ger Well Surveying Corp., Ridgefield, Conn. 
Martin, Paschal, Ch. Prod. Engr., The Pure Oil 
Co., 35 E. Wacker Dr., Chicago, III. 

Martin, V. Dale, Venezuelan Atlantic Ref. Co., 
Apt. 893, Caracas, Venezuela. 

Martin, William Day, Prod. Engr., Tide Water 
Assoc. Oil Co., 17 Battery Pl., New York, N.Y. 

Martin, W. E., Wm. F. Jobbins, Inc., 2135 Colum- 
bus Rd., Cleveland 13, Ohio. 

Martinez, Jose O., Lavalle 1938, 
Argentina. 

Marvin, Guard, Consult. Geol. & Pet. Engr., 906% 
Main St., Mt. Vernon, III. 

Mason, Hugh C., International Pet. Co., Ltd., Apt. 
1081, Lima, Peru. 

Mason, William Daniel, Jr., Reservoir Engr., Gen. 
Crude Oil Co., P.O. Box 2252, Houston, Texas. 

Mast, Donald T., Pet. Engr., Union Producing 
Co., Pettus, Texas. 

Mateer, Warren D., Geol. Dept., 
Mines, Golden, Colo. 

Mather, Bryant, Engr., Concrete Research Div., 
Waterways Experiment Sta., Corps of Engi- 
neers, P.O. Box 217, Clinton, Miss. 

Mather, Kirtley F., Prof. of Geol., Harvard Univ., 
Cambridge, Mass. 

Matheson, Niels, Tech. Dir., Brit. Oilfield Equip- 
ment Co., Ltd., Dukes Court, 32, Duke St., 
London, S.W. 1, England. 

Matthews, Ted Corbet, Arctic Contractors, Asst. 
Project Mgr., Box 1310, Fairbanks, Alaska. 
Mathews, S. J., Jr., Prod. F’man, Standard Oil 
Co. of Texas, P.O. Box 588, Gainesville, Texas. 
Matjasic, Wallace L., Dist. Geol., Honolulu Oil 
ya! 612 So. Flower St., Los Angeles 14, 

alif. 


68 Post St., 


Calgon, Inc., 


Buenos Aires, 


Colo. Sckool of 


Mats 


Ar 
Matt 
Matt 

Ok 
Matt 


Mau 


Prairie 


O. Box 


Assn., 


Engr., 
Jrawer 


314 §, 


Sales 
Tulsa, 


Prod. 
, Cor- 
nt & 

Nat'l 


m5, 


quip, 
nnex, 


ndard 
Su- 
Mac- 
allas, 
Shell 


land 


Ash- 
An- 
St., 

Inc., 

wer 


tern 
Jat’! 


lep., 
ber- 
Oil 


iter 


im- 





ALPHABETICAL LIST OF MEMBERS 41 





Matson, Thomas E., Dist. Geol., Geol. Dept. Ard- 
more, Okla., The Pure Oil Co., P.O. Box 96, 
Ardmore, Okla. 

Matthews, Cecil C., Dist. Pet. Enegr., 
Oil Co., Box 152, Midland, Texas. 
Matthews, Thomas A., 1636 Elm, Bartlesville, 

Okla. 

Mattson, T. O. H., Div. Pet. Engr., Prod. Dept., 
The Texas Co., P.O. Box 2100, Denver, Colo. 
Maucini, Joseph S., Dist. Supt., Land & Geol. 
Depts., Superior Oil Co., Wichita Falls, Texas. 
Maul, Robert V., Chem. Engr., Stanolind O. & 

G. Co., Tulsa, Okla. 

Maverick, Phillip, Pet. Geols., U.S. Sec. & Exch. 
Comm., 327 Wright Bldg., Tulsa, Okla. 

Maverick, Phillip Jr., Pet. Reservoir Engr., Phil- 
lips Pet. Co., 219 South Big Spring, Midland, 
Texas. 

Mawby, Maurice A., 360 Collins, Melbourne, Vic., 
Australia. 

Maxey, James R., Ch. Geophysicist, Deep Rock 
Oil Corp., Atlas Bldg., Tulsa, Okla. 

Maxson, John H., 1585 Kearney St., 
Colo. 

Maxwell, Eugene L., Geol., Lion Oil Co., 802 
Union Nat’l Bank, Wichita, Kan. 
Maxwell, H. L., 3206 Fordham Rd., 
79, Del. 
Maxwell, J. 
Texas. 
Maxwell, Joseph Cosby, Pres., J. C. Maxwell, Inc., 
2006 Ft. Worth Nat’l Bank Bldg., Ft. Worth, 

Texas. 

Maxwell, Norman E., Jr., Field Pet. Engr., The 
Calif. Co., P.O. Box 974, Laramie, Wyo. 

May, J. Thomas, Dist. Supt., The Chicago Corp., 
Box 436, Bishop, Texas. 

Mayes, George Curtis, Sr. Research En; ™., Field 
Res. Dept., Magnolia Pet. Co., P.O. Box 900, 
Dallas, Texas. 

Mayfield, M. Laverne, V. Pres., Hiwan O. & G. 
Co., Partner, Latex Gulf Oil Co., 801 Esperson 
Bldg., Houston 2, Texas. 

Mays, W. R., Instr. Drilling Practices, Kilgore 
Jr. College, Kilgore, Texas. 

Mayuga, Manuel N., Prin. Geol., Pet. Div., Long 
Beach Harbor Dept., City of Long Beach, 1333 
El Embarcadero St., Long Beach, Calif. 

Mead, Homer N., Prod. Engr., Venezuelan Atlan- 
tic Ref. Co., Apt. 893, Caracas, Venezuela. 

Mead, Roy G., Consult. Pet. Engr., 614 So. Hope, 
Los Angeles, Calif. 

Meaders, L. B., Reg. Megr., Central Reg., Halli- 
burton Oil Well Cementing Co., P.O. Box 1431, 
Duncan, Okla. 

Meadows, Paul, Pet. Engr., Secondary Recovery, 
U.S. Bureau of Mines, Pet. Exp. Sta., Virginia 
& Cudahy, Bartlesville, Okla. 

Means, Ellison C., 1806 Lexington Ave., 


Ky. 

Mears, Robtrt B., Megr., Res. Lab., 
Illinois Steel Corp., 210 Semple St., 
13, Pa. 

Meers, R. J., 2401 Nottingham, Houston 5, Texas. 

Mehan, Joseph A., Valuation Asst., Valuation 
Dept., Atlantic Ref. Co., P.O. Box 2819, Dallas, 


Texas. 
Mehta. Abdul Khaliq, P.O. Box 30, Quetta, Pakis- 


tan. 

Mein, William Wallace, Jr., V. Pres., Bishop Oil 
ite 315 Montgomery St., San Francisco 4, 
alif. 

Meisenheimer, David B., Field Engr., Prod. Dept., 
The Texas Co., P.O. Box 1270, Midland, Texas. 

Meissner, Charles R., Jr., Geol. with U.S.G.S., 
Box 360, Grand Junction, Colo. 

Mejia, Jorge, Apt. 413, Bogota, Colombia. 

Melendres, Mariano M., Jr., Caniogan, 


Rizal, ele 

Meltzer, Lee Hillard, Geol., Union Prod. Co., 
Box 1407, Shreveport, La. 

Melvill, F. Leopold, Anglo-Transvaal Cons. In- 
vestment Co., Ltd., Anglovaal House, Fox St., 
Johannesburg, So. Africa. 

Mendell, Wilbert T., Consult. Pet. Geol. & Engr., 


Consult., 1902 Second Nat’l Bank Bldg., Hous- 
ton 2, Texas. 


Seaboard 


Denver 7, 


Wilmington 


Worth, 2734 Silver St., El Paso, 


Ashland, 


Carnegie- 
Pittsburgh 


Pasig, 


Mercier, V. J., Sales Engr., Lane-Wells Co., 
807 Central Bldg., Wichita 2, Kan. 

Meredith, Byron, Pres., Meredith, Clege & Hunt, 
— Contractors, Esperson Bldg., Houston 2, 
exas. 


Meredith, Carlton, Geol. & Pet. Engr., 709 Kirby 
Bldg., Dallas 1, Texas. 
Merillat, John K., Test Engr., Univ. of Calif., 


Sandia Base, Albuquerque, N.M. 

Merkt, Ernest Edward, Jr., Dist. Pet. Engr., Gulf 
Oil Corp., P.O. Drawer 1290, Ft. Worth, Texas. 

Merrell, Clarence L.. Box 498, Bartlesville, Okla. 

Merrill, Gregor Charles, Paris Rep., United Over- 
seas Pet. Co., Ltd., 39 Rue Cambon, Paris 1, 
France. 

Merritt, Floyd C., V. Pres., Byron Jackson Co., 
Box 2017 Term. Annex, Los Angeles 54, Calif. 

Metzger, John J., Jr., Pet. Engr., Bateman Drill. 
Co., 1213 Canal Bldg., New Orleans, La. 

Metznér, Loyde H., Asst. Ch. Geol., Signal Oil 
& Gas Co., Box 5840, Metro Sta., Los Angeles, 
Calif. 

Meyer, D. W., Consult. Engr., Lee C. Moore Corp., 
1332 Oliver Bldg., Pittsburgh, Pa. 

Meyer, Kenneth E., Pet. Engr., Cities Service Oil 
Co., Pa., 1440 M. Esperson Bldg., Houston, 
Texas. 

Meyer, Robert I., P.O. Box 361, 
Calif. 

Meyer, Willis G.. Meyer & Achtschin, M & W 

Bldg., Dallas 1, Texas. 

Meyers, Jean Warren, Jr. Pet. Engr., 
O. & G. Co., Box 7, Ellinwood, Kan. 

Meyers, Norman L., The Shoreham Bldg., 
ington 5, D.C. 

Mian, I. N., Daska P. O., Dist. 
Panjab, Pakistan. 

Michaux, Frank W., Indep. Oi! Prod., 
merce Bldg., Houston 2, Texas. 

Michelin, James, Pet. Engr., 621 So. Spring St., 
Los Angeles 14, Calif. 

iy 0. Kenneth, 917 No. Thorp St., Hobbs, 


Costa Mesa, 


Stanolind 
Wash- 
Sialkot, West 
1609 Com- 


Miglietta, J. R., American Renublics Corp., Rm. 

4930, 30 Rockefeller Plaza, New York 20, N.Y. 

Milam. H. Stuart, Pet. Ener., Phillips & Milam, 
O. Box 266, Chelsea, Okla. 

Milburn, John D., Exploit. Engr.. Shell Oil Co., 
Inc., P.O. Box 2099, Houston, Texas. 

Miles, James N., Div. Prod. Eng., East Texas 
Div., Cities Service Oil Co., P.O. Box 1152, 
Gladewater, Texas. 

Millard, Frank Stutzman, Dist. Mer., Chief Engr., 
Schlumberger Well Surveying Corp., Box 747, 
Ardmore, Okla. 

Miller, Buck Joe, Pet. Engr., The Texas Co., 
P.O. Box 1720, Ft. Worth, Texas. 

Miller, Charles C., The Atlantic Ref. Co., P.O. 
Box 2819, Dallas, Texas. 

Miller, Charles Robert, Jr., Dist. Mgr., Sr. Engr., 
Schlumberger Well Surveying Corp., Box 1135, 
Duncan, Okla. 

Miller. David H., Asst. Engr., Stonega Coke & 
Coal Co., 917 W. 2nd St., Big Stone Gap, Va. 
Miller, David M., Dist. Geol., Beeville Dist., Union 

Prod. Co., P.O. Box 711, Beeville, Texas. 

Miller, Ernest B., Jr., Ch. Pet. Engr., Mid-Cont. 
Div., Tidewater Assoc. Oil Co., Box 1404, Hous- 
ton, Texas. 

Miller, George L., Pres. & Gen. Mgr., Oil Base, 
Inc., 130 Oris St., Compton, Calif. 

Miller, George U., Adv. Mer., Marlow Pumps, 
Ridgewood, N.J. 

Miller, Harold C., Supervising Engr., U.S. Bu- 
reau of Mines, Pet. & Nat. Gas Branch, 1415 
U. S. Appraisers Bldg., 630 Sansome St., San 
Francisco 11, Calif. 

Miller, Horace P., Geol., Ayrshire Collieries Corp., 
430 Big Four Bldg., Indianapolis, Ind. 

Miller, J. Charles, Reg. Geol., Mineral Classifi- 
cation Branch, Cons. Div., U.S.G.S., 533 Post 
Office & Courthouse, Los Angeles, Calif. 

Miller, Martin G., Consult. Engr., J. R. Butler 

Co., 1503 Esperson Blidg., Houston, Texas. 

Miller, Robert B., 707 20th St., N.W., Washing- 

ton 6, D.C. 








42 ALPHABETICAL LIST OF MEMBERS 


Miller, William M., Jr., Jr. Exploit Engr., Shell 
Oil Co., Box 2099, Houston, Texas. 

Millikan, C. V., Ch. Engr., Amerada Pet. Corp., 
Box 2040, Tulsa 2, Okla. 

Millikin, Bryant T., Jr., Pet. Reservoir Engr., 
Continental Oil Co., Ponca City, Okla. 

Mills, Brad, Exec. V. Pres., American Ass’n of 
Oil Well Drilling Contractors, 1412 Gulf States 
Bldg., Dallas 1, Texas. 

Mills, Ernest J.. Project Supt., Benton Unit, 
Barnsdall Oil Co., Box 103, Benton, La. 

Mills, R. Van A., 130 Whitworth Ave., Ponca 
City, Okla. 

Milz, Elmer Arthur, Pet. Engr., Shell Oil Co., 
Inc., 965 First Nat’l Bldg., Oklahoma City, 
Okla. 

Mims, C. Dow, Field F’man, Standard Oil Co. of 
Texas, P.O. Box 682, Snyder, Texas. 

Minahan, James L., Pet. & Geol. Engr., U.S.G.S., 
P.O. Box 590, Thermopolis, Wyo. 

Minckler, Robert L., Pres., Gen. Pet. Corp., 612 
So. Flower St., Los Angeles 14, Calif. 

Miner, William Harvey, Gulf Coast Div. Mer., 
Lufkin Fdry. & Mach. Co., 2106 Second Nat’! 
Bank Bldg., Houston 2, Texas. 

Minister, Percy F., Special Rep., Ingersoll Rand 
Co., 11 Broadway, New York 4, N.Y. 

Minton, J. P., Apt. 501, Argyle Apts., Dallas 4, 
Texas. 

Mintz, John M., Pet. Engr., Field Engr., Tide 
Water Assoc. Oil Co., P.O. Box 231, Mt. Car- 
mel, Ill. 

Miser, Hugh D., Staff Geol., U.S.G.S., 
ton 25, D.C. 

Mitchel, Theodore S.. Div. Mech. Engr., Shell Oil 
Co., Ine., P.O. Box 691, Ventura, Calif. ~ 

Mitchell, Robert B., Consult. Geol., The R. B. 
Mitchell Co., 2218 City Nat’l Bank Bldg., Hous- 
ton 2, Texas. 

Mix, Adrian Elroy. Geol., Shreveport Div.. Ash- 
land Oil & Ref. Co., 1007% Texas Ave., Shreve- 
port, La. 

Mock, H. Byron, Reg. Adm., Bureau of Land 
Management, P.O. Box 659, Salt Lake City 1, 
Utah. 

Moeller, Lester Kenneth, Jr. Pet Engr., S. W. 
Texas Dist., Stanolind Oil & Gas Co., Box 3007, 
Corpus Christi, Texas. 

Moffatt, Murray C., Pet. Ener., Gulf Oil Corp., 
Drawer 1290. Ft. Worth, Texas. 

Moir, B. E., Ch. Pet. Engr., Domestic Prod., The 
Atlantic Ref. Co., P.O. Box 2819, Dallas, 
Texas. 

Moir, John, Dist. Supt., Texas. Gulf Coast, Th« 
Atlantic Ref. Co., Box 10098, Houston 18, 
Texas. 

Moir, Leo H., Jr., Pet. Engr. & Geol., Wilshire 
Oil Co., Ine., 944 Main St., Santa Paula, Calif. 

Molaison, Henri J., Chem. Engr., Acting Head of 
Design Sect., Engr’g & Dev. Div., U.S. Southern 
Regional Lab., 1003 Hidalgo St., New Orleans. 

4a. 

Molnar, Eric G., Pet. Engr., Lab Dir., Texas Pet. 
Co., Apt. 267, Caracas, Venezuela. 

Moncrief, W. A., Jr., Pres. Montex Drill. Co 
& Oil Producer, 1715 W. T. Waggoner Bldg., 
Ft. Worth 2, Texas. 

Monkhouse, George S.. Pet. Engr., James A. 
Lewis, Ener’g, 6923 Snider Plaza, Dallas, 
Texas. 

Montague, Kenneth E., 2340 South St., Beaumont, 
Texas. > 

Montgomery, James Campbell, Box 2279, Houston, 
Texas. 

Montgomery, Jesse S., 1203 Huntington, Okla- 
homa City 6, Okla. 

Montgomery, Melvin M., Dist. Supt., S.W. Texas 
Dist., Stanolind Oil & Gas Co., P.O. Box 3007, 
Corpus Christi, Texas. 

Montgomery, Paul, Consult. Pet. Engr., Bates & 
Cornell, P.O. Box 1000, Lafayette, La. 

Montgomery, Phil C., Halliburton Oil Well Ce- 
menting Co., Supervisor, Mech. Research & Dev. 
Co., Duncan, Okla. 

Montgomery, William Jefferson, Lawyer, Klap- 
proth & Hamilton, Box 1891, Midland, Texas. 


Washing- 


Montrose, M., V. Pres., Sales, Hughes Tool Co,, 
P.O. Box 2539, Houston, Texas. 

Moodie, Kenneth, Consult. Engr., Mech., 1116 
Broad St., Victoria, B. C., Canada. 

Moody, Walter M., Pet. Engr., Seaboard Oil Co, 
(Del.), Box 1243, Avenal, Calif. 

Moon, Charles A., Socony-Vacuum Oil Co. of 
Venezuela, Apt. 246, Caracas, Venezuela. 
Mooney, J. R., Gen. Mer., Texasteel Mfg. Co., 

Ft. Worth 9, Texas. 

Moore, Adrian, 2125 Gulf Bldg., Box 1063, Hous- 
ton 1, Texas. 

Moore, Alvan A., Partner, Clark & Moore Oil 
Well Servicing Co., Corpus Christi, Texas. 
Moore, Charles L., Sr. Pet. Engr., Bureau of 
Mines, Pet. & Nat. Gas Branch, New Interior 

Bldg., Washington 25, D.C. 

Moore, Charies R., Pet. Engr., Phillips Pet. Co., 
613 Simpson Bldg., Ardmore, Okla. 

Moore, Clint, Dist. Supt., Phillips Pet. Co., 
Box 1381, Corpus Christi, Texas. 

Moore, Dalton, Jr., Dist. Engr., The Chicago 
Corp., P.O. Box 668, Carthage, Texas. 

Moore, Jack M., Dist. Engr., Dowell, Inc., Mid- 
Texas Dist. Box 1858, Midland, Texas. 

Moore, James A., Ch. Geol., The Union Sulphw 
Co., Inc., Sulphur, La. 

Moore, Jasper A., Dist. Pet. Ener., Continental 
Oil Co., Box 1800, Wichita Falls, Texas. 
Moore, Joe Lawrence, Geol., Honolulu Oil Corp. 

P.O. Box 1391, Midland, Texas. 

Moore, John I., Prod. Res. Dept., Humble O. & 
R. Co., Houston, Texas. 

Moore, Paul J., Pet. Consult., 2215 Transit Tower, 
San Antonio, Texas. 

Moore, Stanley C., 315 Rosedale, 
Texas. 

Moore, Thomas Y., Res. Engr., Prod. Res. Dept., 
Standard Oil Dev. Co., 15 W. 5ist St., New 
York, N.Y. 

Moore, Warren S., W. S. Moore Co., 617 Torrey 
Bldg., Duluth 2, Minn. 

Moorman, James B.. Jr., Field Engr., Prod. Dept., 
The Calif. Co., 1818 Canal Bldg., New Orleans, 
La. 

Moraes, Jose E., Rua Argentina, 706, Sao Paulo, 
Brazil. 

Moran, Joseph Patrick, Sales Engr., Pet. Engr., 
Dowell, Incorporated, P. O. Box 231, Victoria, 
Texas. 

Moran, Luis M., Field Supt., South Zone, Pe- 
troleos Mexicanos, Melchor Ocempo 262, Mex- 
ico D.F., Mexico. 

Moran, Robert B., 437 So. Hill St., Los Angeles 
13, Calif. 

Morazzani, Alan, Div. Megr., West Texas-New 
Mexico, Schlumberger Well Surveying Co., 
McClintic Bldg., Box 632, Midland, Texas. 

Morgan, Bill S., Pet. Engr., Warren Oil Corp., 
P.O. Box 2410, Wichita Falls, Texas. 

Morgan, Bryan E., Res. Engr., Hunfble O. & R. 
Co., 1154 Humble Bldg., Houston, Texas. 

Morgan, Charles Gill, Res. Geol., 1702 Tower 
Pet. Bldg., Dallas, Texas. 

Morgan, Jack Allen, Jr. Pet. Engr., Sun Oil Co., 
Box 472, Kilgore, Texas. 

Morgan, John V., Field Engr., Stanolind Oil & 
Gas Co., Box 518, Zenith, Texas. 

Morgan, L. C., 703 Pet. Bldg., Wichita 2, Kan. 

Morrell, Foster, Oil & Gas Operations, U.S.G.S., 
Box 997, Roswell, N.M. 

Morris, Edward S., Engr., Amarillo Oil Co., P.O. 
Box 151, Amarillo, Texas. 

Morris, James I., Dist. Prod. Engr., The Pure 
Oil Co., Box 700, Worland, Wyo. 

Morris, Joseph A., Pet. Engr., Magnolia Pet. Co., 
Box 1550, Alice, Texas. 

Morris, Lawrence K., United Geophysical Co., 
Rua Uruguaiana 118-9, Rio de Janeiro, Brazil. 

Morris, Malcolm W., Dist. Pet. Engr., S. O. Gal., 
Box 397, La Habra, Calif. 

Morris, Sam J., Jr., Pet. Engr., Trainee, The 
Texas Co., Box 391, Marlow, Okla. 

Morris, W. Dixon, Supt. of Prod., Lloyd H. 
Smith, Inc., 1318 City Nat’l Bank Bldg., Hous- 
ton, Texas. 


Houston 4, 


Mus 


My 


Tous- 


Oil 


1 of 
prior 


Co., 

Co., 
Caro 
Mid- 
hut 


ntal 


pt., 
ns, 





ALPHABETICAL LIST OF MEMBERS 43 


Morris, William L., Phillips Pet. Co., Bartles- 
ville, Okla. 

Morris, Winfield Scott, V. Pres., Gen. Megr., East 
Texas Salt Water Disposal Co., P.O. Box 633, 
Kilgore, Texas. 

Morriss, Herbert A., Jr., Ch. of Dev., Res. Dept., 
United Gas Pipe Line Co., P.O. Box 1407, 
Shreveport 92, La. 

Morrow, Thomas B., Sec. Treas., Pet. Engr., Graf- 
lube Bearing Co., 1416 E. Burnett, Signal Hill 
6, Calif. 

Morse, Richard A., Pet. Engr., Prod. Dept., 
Stanolind Oil & Gas Co., P.O. Box 591, Tulsa, 
Okla. 

Morse, Roy R., Dir. of Explor., Sheil Oil Ce., 
Inc., P.O. Box 2099, Houston 1, Texas. 

Morton, Tom E., Div. Engr., Central Texas, 
Halliburton Oil Well Cementing Co., 626 Wag- 
goner Bldg., Wichita Falls, Texas. 

Moseley, Harold L., D. & W. Oil Tool Co., Box 
1215, Corpus Christi, Texas. 

Moss, Cleveland O., Consult. Pet. Engr., 208 
Midco Blidg., Tulsa 3, Okla. 

Moulton, Gail F., Geol., Pet. Dept., Chase Nat'l 
Bank, 18 Pine St., New York, N.Y. 

Mouser, A. M., 1930 So. Wheeling St., Tulsa 4, 
Okla. 

Muehl, Wallace W., Sales Engr., Link Beit Co., 
Alhambra, Calif. 

Mueller, Carl B., Field Pet. Engr., Stanolind O. 
& Gas Co., North Cowden, Texas. 

Mueller, Thomas Delbert, 812 E. Third Ave., La 
Habra, Calif. 

Muir, J. Lawrence, Ch. Geol., Champlin Ref. 
Co., Enid, Okla. 

Mull, Bert H., Exploit. Engr., Shell Oil Co., Inc., 
2080 Obispo, Long Beach, Calif. 

Muller, Max L., Creole Pet. Corp., Caripito, 
Venezuela. 

Munoz, James R., Pres., Southwood Explor. Co., 
Inc., 42 Broadway, New York, a 

Munoz, Robert R., V. Pres., Geol., Southwood 
Explor. Co., Ine., 201 Continental Oil Bldg., 
Denver 2, Colo. 

Munyan, E. A., Ch., Nat. Gas Branch, U. S. 
Atomic Energy Comm., P.O. Box E, Oak 
Ridge, Tenn. 

Murchison, John William, Jr., Jr. Computer, 
Seismic Explorations, Inc., 1007 So. Shepherd 
Dr., Houston 19, Texas. 

Murphy, G. J. W., Pet. Engr. Trainee, The Texas 
Co., P.O. Box 617, Freer, Texas. 

Murphy, John A., Supervising Reservoir Engr., 
Continental Oil Co., Ponca City, Okla. 

Murphy, P. C., Phillips Pet. Co., 10th Fl., City 
Nat’l Bank Bldg., Houston 2, Texas. 

Murray, Frederick F., Pres., Oil Well Supply Co., 
P.O. Box 478, Dallas, Texas. 

Murray, John R., Pet. Engr., The Ohio Oil Co., 
Box 3128, Houston, Texas. 

Murray, William J., Jr., Chm., R. R. Comm. of 
Texas, Tribune Bldg., Austin, Texas. 

Murrell, John H., Partner & Gen. Mgr., DeGol- 
yer & MacNaughton, 1000 Continental Bldg., 
Dallas, Texas. 

Musgrove, Irvin W., Pet. Engr., Stanolind Oil 
Purchasing Co., P.O. Box 591, Tulsa, Okla. 
Musgrove, Pierce C., Musgrove Pet. Corp., 407 

KFH Bldg., Wichita, Kan. 

Musser, E. H., Dep. State Oil & Gas Supervisor, 
State of Calif., Div. of Oil & Gas, 1015 W 
Olympic Blvd., Los Angeles 15, Calif. 

Muskat, Morris, Dir. of Physics Div., Gulf Res. 
& Dev. Co., P.O. Box 2038, Pittsburgh, Pa. 
Myers, Desaix B., Consult Geol. & Engr., 327 

Bartlett Bldg., Los Angeles 14, Calif. 

Myers, Le Moyne, Reservoir Engr., Socony-Vac- 
uum Oil Co. of Venezuela, Apt. 246, Caracas, 
Venezuela. 

Myers, Richard, Pet. Engr., Magnolia Pet. Co., 
Box 900, Dallas, Texas. 

Myedal, Karl A., Ch. Reservoir Geol., The Pure 
Oil Co., 35 E. Wacker Dr., Chicago 1, Ill. 

Myrin, H. A. W., Kimberton Hills, Kimberton, 


a. 
McLain, John McAfee, Jr. Exploit Engr., Shell 
Oil Co., Hattiesburg, Miss. 





McAllister, E. W., Kuwait Oil Co., Ltd., 1. Gt. 
Cumberland Pl., London W1, England. 

McArthur, Donald, Apt. 267, Caracas, Venezuela. 

McArthur, Harvey K., Well Logging Supervisor, 
East Texas Div., Halliburton Oil Well Cement- 
ing Co., P.O. Box 1021, Kilgore, Texas. 

McAuliffe, Henry E., Pet. Engr., Socony-Vacuum 
Oil Co., 26 Broadway, New York, N.Y. 

McCann, Wayne L., Pet. Engr., Stanolind O. & 
G. Co., Tulsa, Okla. 

McCarroll, C. F., 1610 Milam Bldg., San Antonio 
5, Texas. 

McCarter, John H., Geol., La. Geol. Survey., 
Dept. of Conservation, 1007 Boyd. Ave., Baton 
Rouge, La. 

McCarter, William Blair, Indep., 1415 Sul Ross, 
Houston 6, Texas. 

McCarthy, John Curtis, Pet. Engr., Prod. Dept., 
Stanolind O. & G. Co., Box 591, Tulsa, Okla. 
McCarthy, Richard F., Pet. Engr., Gen. Mer., 
Fuller Pharmaceutical Co., 717 So. 10th St., 

Minneapolis, Minn. 

McCarty, Dana G., Pet. Engr., Humble O. & R. 
Co., Box 2180, Houston, Texas. 

McCarty, R. R., Asst. Div. Supt., Humble O. & 
R. Co., P.O. Box 1271, Corpus Christi, Texas. 

McCaskill, Neal, 1708 16th St.. Lubbock, Texas. 

McCaslin, Leigh S., Jr., Gulf Coast Dist. Editor, 
Oil & Gas Journal, 613 Sterling Bldg., Housten 
2, Texas. 

McCauley, Dan W., P.O. Box 2511, Houston, 
Texas. 

McClain, Halbert M., Pet. Engr., Magnolia Pet. 
Co., Box 900, Dallas, Texas. 

McClatchey, G. E., Dist. Engr., Barnsdall Oil Co., 
640 Camp St., New Orleans, La. 

McClellan, Hugh W., Asst. Reg. Geol., Pac. Coast 
Reg., Continental Oil Co., 700 Edison Bldg., 
Los Angeles 13, Calif. 

McClintock, Harry P., Gas Sales Engr., The At- 
lantic Ref. Co., P.O. Box 2819, Dallas, Texas. 
McClure, Charles T., 2135 El Rey Dr., Whittier, 

Calif. 

McClure, Perry S., Dist. Geol., Explor. Dept., 
Shell Oil Co., Inc., P.O. Box 1748, Baton 
Rouge, La. 

McConnell, Philip C., Arabian American Oil Co., 
Dhahran, Saudi Arabia. 

McConville, Robert J., Geol., Signal Oil & Gas 
Co., Rm. 402, Haberfelde Bldg., Bakersfield, 
Calif. 

McCoy, George Y., Pet. Engr. & Geol., Consult., 
Empire Bank Bldg., Dallas 1, Texas. 

McCray, John, Dist. Exploit Engr., Shell Oil Co., 
Inc., Box 787, Quitman, Texas. 

McCready, William S., Engr., Phillips Pet. Co., 
613 Simpson Bldg., Ardmore, Okla. 

McCurdy, Richard C., Gen. Mer., Western Div., 
Shell Caribbean Pet. Co., Apt. 19, Maracaibo, 
Venezuela. ‘ 

McCutchan R. C., Sr. Process Engr., Nat. Gas 
& Gasoline Dept., Phillips Pet. Co., 602 No. 
McKinney, Odessa, Texas. 

McCutchin, John A., Mgr. & V. Pres., McCutchin 
Drill. & Prod. Co., Wilkinson Bldg., Midland, 
Texas. 

McCullar, R. B., Luke, Sales Dept., The Western 
Co.. P.O. Box 310, Midland, Texas. 

McCulloch, J. P., Asst. Mgr. Foreign Prod. Dept., 
The Texas Co., 135 E. 42nd St., New York, 


| i 2 
McCullough, Fred C., Sr. Chem. Engr., Res. Div., 
Oak Ridge Nat’l Labs., Box P, Oak Ridge, 


Tenn. 

McCullough, Joe J., Prod. Engr., Union Oil of 
Calif., P.O. Box 1365, Orcutt, Calif. 

McCollum, L. F., Continental Oil Co., Ponca City, 
Okla. 

McCollum, S. V., Continental Oil Co., Asst. Purch. 
Agent, Purch. Div., Drawer 1267, Ponca City, 
Okla. 

McDannald, Robert Morris, Managing Partner, 
Mac Drilling Co., 116 Haywood Dr., Houston, 
Texas. 

McDermott, Eugene, Geophysical Service, Inc., 
6000 Lemmon Ave., Dallas, Texas. 








44 ALPHABETICAL LIST OF MEMBERS 


McDonald, John O., 7463 Troost Ave., No. Holly- 
wood, Calif. 

McDonald, Pat, Pet. Engr., Line Oil Well Service 
Co., 231 S.E. 29th, Oklahoma City, Okla. 

McDonald, Stanley M., 6477 Canal Blvd., New 
Orleans 19, La. 

McDonald, William Leonard, Geol., Bear Oil Co., 
Ltd., 9616-101A Ave., Edmonton, Canada. 

McDowell, Oliver George, Dist. Engr., Houston Oil 
Co. of Texas, Beeville, Texas. 

McDowell, Robert E., Stanolind O. & G. Co., Rt. 
2, Box 259, Oklahoma City, Okla. 

McDuffie, John C., Jr., Pet. Engr., Humble 0. 
& R. Co., Box 2025, Tyler, Texas. 

McElheny, Oscar K., Asst. Prod. Supt., The At- 
lantic Ref. Co., Domestic Prod., P.O. Box 2819, 
Dallas 1, Texas. 

McEntee, James Robert, Sr. Mech. Engr., Shell 
Oil Co., Ine., P.O. Box 691, Ventura, Calif. 
McFarlan, Edward, Jr., Geol. Dept., Humble Oil 

Co., P.O. Box 1271, Corpus Christi, Texas. 

McFarland, Emmett H., Gen. Mer., Freeport Sul- 
phur Co., 1804 American Bank Bldg., New Or- 
leans, La. 

McFarland, Russell Scott, V. Pres. & Gen. Mer., 
Mid-Cont. Div. of Seaboard Oil Co. of Del., 
1400 Continental Bldg., Dallas 1, Texas. 

McGee, Charles J., Pet. Engr. & McAllen Branch 
Mer., Pet Service Co., 409% So. Main St., 
McAllen, Texas. 

McGee, Dean A., Exec. V. Pres., Kerr-McGee 
Industries, Inc., 306 No. Robinson, Kerr-McGee 
Bldg., Oklahoma City 2, Okla. 

McGhee, Vernon T., Reservoir Engr., Phillips Pet. 
Co., Houston, Texas. 

McGhee, George C., Spec. Asst. to the Sec., U.S. 
Govt., Dept. of State, New State Dept. Bldg., 
320 21st St. N.W., Washington 25, D.C. 

McGill, William, Va. Geol. Survey, Box 1428, 
Univ. Sta., Charlottesville, Va. 

McGinnis, Ward A., Pres. & Gen. Mar., Ring- 
Mac Oil Co., Eureka, Kan. 

McGirl, James N., Dist. Mgr. of Explor., Engr. 
& Geol., Tide Water Assoc. Oil Co., Box 731, 
Tulsa, Okla. 

McGlothlin, John T., Consult. Geol., Laurel, Miss. 

McGrath, Patrick Bernard, Richmond Explor. Co., 
Apt. 93, Maracaibo, Venezuela. 

Mellvain, R. W., Jr., Asst. V. Pres. for Prod., 
The Pure Oil Co., 35 E. Wacker Dr., Chicago 
, I. 

McIntosh, Albert J., Economist, Socony-Vacuum 
Oil Co., 26 Broadway, New York 4, N.Y. 

McIntosh, Charles W., Pet. Engr., Earlougher En- 
gineering, 319 E. 4th, Tulsa, Okla. 

McIver, D. T., Fischer Store, Comal County 
Texas. 

McKay, John R., The Calif. Standard Co., Lan- 
caster Bldg., Calgary, Alb., Canada. 

McKee, H. Harper, Partner, Brokaw, Dixon & 
McKee, 120 Broadway, New York, N.Y. 

McKeithan, D. R., Dir. of Tech. Personnel Pro- 
curement, Phillips Pet. Co., Bartlesville, Okla. 

McKenzie, Bill, Gen. Mer., Mack Well Servicing 
Co., Corpus Christi, Texas. 

McKetta, John J., Jr., Assoc. Prof. of Chem. 
Engr’g, Univ. of Texas, Austin, Texas. 

McLaren, Robert L., Partner, Texas Seismograph 
Co., P.O. Box 2069, Wichita Falls, Texas. 

McLain, John M., Junior Exploit. Engr., Pet. 
Engr., Shell Oil Co., Inc., Shell Bldg., Houston, 
Texas. 

McLaren, C. F., Jr., Pet. Engr., Humble 0. & 
R. Co., Drawer A, Hawkins, Texas. 

McLaughlin, David C., Engr’g Rep., Bethlehem 
Supply Co., 410 Magnolia Bldg., Dallas, Texas. 

McLay, James H., Venezuelan Atlantic Ref. Co., 
Apt. 893, Caracas, Venezuela, S.A. 

McLellan, Roy D., Amer. Smelt. & Ref. Co., 
Barber, N.J. 

McLemore, Robert H., V. Pres., Welex Jet Serv- 
ices, 3909 Hemphill Dr., Ft. Worth, Texas. 
McLeod, Angus, Apt. 412, Maple Terrace, Dallas 

4, Texas. 

McMahan, John M., Pet. Engr., Standard Oil Co. 

of Texas, P.O. Box 728, Sherman, Texas. 


McManamy, John Lyle, Consult. Pet. Geol., 1116 
Broadway, Mt. Vernon, > 

McMillan, John R., V. Pres. in Chg. Prod., Fuller- 
ton Oil Co., 944 Wilshire Blvd., Los Angeles 14, 
Calif. 

McMillen, R. E., Ch. Geophysicist, Venezuela & 
Colombia, Phillips Oil Co., Apt. 1031, Caracas, 
Venezuela, S.A. 

McMillen, George C., Gen. Supt., Freeport Sul- 
phur Co., P.O. Drawer A, Freeport, Texas. 
MeMillen, Ralph E., 622 3rd Ave., S.W., Pipe- 

stone, Minn. 

MeMillen, Robert E., The Ohio Oil Co., P.O Box 
552 Midland, Texas 

McMinn, Paul M., The Calif. Co., 
Denver, Colo. 

MeNatt, Eugene M., Head of Geophysical Res., 
The Carter Oil Co., P.O. Box 801, Tulsa, Okla. 

McNaughton, John P., 213 Green Acres Dr., 
Hobbs, .M. 

McNeese, Craig L., Indust. Engr., Houston Lhgtg. 
& Power Co., P.O. Box 1700, Houston 1, Texas. 

MeNeill, Earl L., Prod. & Drill. Supt., Coast 
Co., P.O. Box 1181, Houston 1, Texas. 

McNeill. James Michael, Asst. to the Pres., Union 
Oil Co. of Calif., 517 W. 7th St., Los Angeles, 
Calif. 

McQuown, John H., Consultant, Mer., The Pe- 
troleum Reservoir Engineering Service, 309 E. 
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. & G. Co., Ellinwood, Kan. 
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Calif. 
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Odgers Drill. Co., 130 8th Ave., Iron River, 
Mich. 
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Osmond, John C., Jr., Humble O. & R. Co., Box 
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Tulsa, Okla. 
Person, Richard F., Box 657, Dickinson, Texas. 
Persons, John V., Asst. Prof., Pet. Engr’g Dept., 


Downing St., Denver, 


A. & M. College of Texas, College Station, 
Texas. 
Perusek, Cyril J., Research Geol., Residue Res. 


Lab., Box 1406, Midland, Texas. 

Peters, Carl B., Dist. Pet. Engr., Humble O. & 
R. Co., P.O. Box 577, Freer, Texas. 

Petersen, Harluf C., Supt. Land & Explor., Min. 
Engr., Freeport Sulphur Co., 1804 American 
Bank Bldg., New Orleans 5, La. 

Petersen, M. Q., Partner, Petersen Drill. Co., 521 
First Nat’l Bank Bldg., Shreveport, La. 

Peterson, Clarence J., Texoma Nat. Gas Co., 4th 
Fl. Rule Bldg., Amarillo, Texas. 

Peterson, L. F., Partner, Henderson, MecMillian 
& Peterson, P.O. Box 1787, Midland, Texas. 
Peterson, Wilmer Robert, 520 Gardcn Ave., Butte, 

Mont. 

Petree, Ernest L., Asst. Supt. of Prod., Gulf Oil 
Corp., Houston Dist., P.O. Box 2100, Houston, 
Texas. 

Petrofsky, John F., Prod. Supt., Frank & George 
Frankel, P.O. Box 801, Laurel, Miss. 

Petsch, Arthur H., Res. Geol., The Ohio Oil Co., 


Apt. 454, Guatemala City, C.A. 

Pettefer, Robert L., Dist. Engr., Calif. Dist. 
Petroleum Rectifying Co., 1390 E. Burnett St., 
Long Beach, Calif. 

Petty. Dabney E., 359 Beverly Dr., San Antonio 


1, Texas. 

Petty, Olive Scott, 1109 Transit Tower, San An- 
tonio 5, Texas. 

Pew, Thomas W., Pres., Gen. Crude Oil Co., P.O. 
Box 2225, Houston 1, Texas. 

Phelan, Stephen Rice, Geol. & Geophysical Engr., 
533 Beale Ave., Memphis, Tenn. 

Phelps, Warren Donald, Pet. Ener., 
Pet. Co., Box 792, Drumright, Okla. 

Philipp, Edward Robert, Pet. & Nat. Gas Ener., 
Field Gas Supervisor, The Atlantic Ref. Co., 
Box 2819, Dallas, Texas. 

Puillips, Uharles E., Standard Oil Co. 
P.O. Box 1249, Houston, Texas. 


Magnolia 


of Texas, 


Phillips, Francis G., Exploit. Engr., Houston 
area, Shell Oil Co., Inc., Box 2099, Houston, 
Texas. 

Phillips, William B., Dist. Pet. Engr., Union 
Prod. Co.. P.O. Box 711, Beeville, Texas. 
Phillips, William V., Asst. Gen. Mer., Oil & Gas 
Div., Gt. Lakes Carbon Corp., 910 So. Boston, 


Tulsa, Okla. 

Pickard, A. L., 2260 E. 15th St., Los Angeles 21, 
Calif. 

Pickett, George B., Ret. V. 
Pearsall, Texas. 

Pieper, Archie H., Design Engr., Chem. Engr., 
DuPont Co., Nemours Bldg., Wilmington, Del. 

Pierce, A. Charles, Geol., Creole Pet. Corp., Cara- 
cas, Venezuela. 

Pierce, Albert E., V. Pres. of Prod., Mid-Conti- 
nent Pet. Corp., P.O. Box 381, Tulsa 2, Okla. 
Pierce, Don F., Pet. Engr., O. M. Pierce Opera- 
tions, 640 Nacol Bldg., Wichita Falls, Texas. 


Pres. 


Loma Oil Co., 
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Pike, John N., Standard Oil Co., Richmond, 
Calif. 

Pike, William S., Jr., Geol., Shell Oil Co., Inc., 
P.O. Box 193, New Orleans, La. 

Pilcher, John Mason, Res. Engr., Fuels Div., 
Battelle Mem’! Inst., 505 King Ave., Columbus 
1, Ohio. 

Pine, P. R., Gen. Supt., Harshaw Chemical Co., 
1945 E. 97th St., Cleveland 6, Ohio. 

Pintea, Michael, Jr., Creole Pet. Corp., Apt. 889, 
Caracas, D.F., Venezuela. 

Pirson, Sylvain J., Spec. Res. Assoc., Res. Dept., 
Stanolind O. & G. Co., 1136 N. Lewis, Tulsa, 


a. 
Pirtle, George W., Partner, Hudnall & Pirtle, 
Pet. Geols., Box 988, Tyler, Texas. 


Pishny, Charles H., Partner, Cummins, Berger 
& Pishny, 1603 Com. St. Bidg., Ft. Worth, 
Texas. 

Pistole, Harry, Rm. 1009, Humble Bldg., Hous- 
ton 1, Texas. 

Plaz, Luis, Petroleum Insp., Venezuelan Govt., 
Austin, Texas. 


Plaza, Joseph B., Reservoir Engr., Stanolind O. 
& G. Co., Houston, Texas. 

Plenge-W., Carlos H., Av. Pardo 640, Miraflores, 
Lima, Peru. 

Plyler, Raymond V., 
terprise Oil Co., 
field, Calif. 

Poettmann, Fred H., Chem. Engr., Prod. Res., 
Phillips Pet. Co., Bartlesville, Okla. 
Pogue, Joseph E., V. Pres., Pet. Dept., The Chase 
Nat’l Bank, 18 Pine St., New York 5, N.Y. 
Polansky, Theodore S., 330 So. Burrowes St., 
State College, Pa. 

Polk, A. C., Jr., Dowell Incorporated., 
merce Bldg., Houston 2, Texas. 

Pollard, Peter, Cia. de Petroleo Shell de Colombia, 
Apt. 3439, Bogota, Colombia, S.A. 

Pollard, R. O., Dev. Engr., Richfield Oi! Corp., 
130 So. Pico, Long Beach 2, Calif. 
Pollard, Terence A., Supervisor of Prod. Res., 
Magnolia Pet. Co., Box 900, Dallas 1, Texas. 
Pollock, on B., Jr. Pet. Engr., Stanolind 
O. & G. Co., Box 802, Cody, Wyo. 

Pond, Abbott s., Jd. L. Harper, 514 S. E. First, 
Evansville, Ind. 

Poor, William B., Project Ch. Engr., Ford, Bacon 
& Davis, Inc., 1330 Grand Ave., Kansas City, 


Gen. Mer., Pet. Engr., En- 
3210 Fairhaven Dr., Bakers- 


2155 Com- 


Mo. 

Popovich, Michael, Jr. Res. Engr., Sohio Pet. Co., 
First Nat’l Bank Bldg., Oklahoma City, Okla. 

Porter, Earle S., V. Pres., Amerada Pet. Corp., 
Box 2040, Tulsa, Okla. 

Porter, Frederick C., Pet. Geol., Hogan Pet. Co., 
1007 Petroleum Bldg., Los Angeles, Calif. 
Porter, James W., Field Supt., H. J. Porter, 
1704 City Nat'l Bank Bldg., Houston, Texas. 
Porter, John L., Corp. de Fomento, Casillo 247, 

Punta Arenas, Chile. 

Porter, Lawrence E., Mgr. Prod. Res., Richfield 
Oil Corp., 555 So. Flower St., Los Angeles 13, 
Calif. 

Porter, Livingstone, Jr., Geol., Explor. Dept., 
Standard of Calif., 11-C Camp, Taft, Calif. 
Porter, Phil, Pet. Geol. & Engr., DeGolyer & 
MacNaughton, Continental Bldg., Dallas, Texas. 
Porter, W. E., 710 Denver National Bldg., Den- 

ver 2, Colo. 

Porter, William W., II, Western Mer., Geol. & 
Lands, Sunray Oil Corp., Suite 342, 714 W. 
Olympic Blvd., Los Angeles 15, Calif. 

Posgate, James C., Div. Pet. Engr., Humble 0. 
& R., 1405 Canal Bldg., New Orleans, La. 

Posgate, R. N., Caribbean Pet. Co., Maracaibo, 
Venezuela. 

Pott, Robert L., Geol., Geol. Dept., Rocky Mtn. 
Div., Sinclair Wyo. Oil Co., Box 1803, Casper, 
Wyo. 

Potter, Harold E., Div. Supt., Humble O. & R. 
Co., Box 2025, Tyler, Texas. 

Potter, Lester T., Asst. to the Pres., Lone Star 
Gas Co., 301 So. Harwood St., Dallas, Texas. 
Pounders, Cecil M. P., Chem. Engr., Pet. Engr'g 
Sect., Atlantic Ref. Co., P.O. Box 2819, Dallas, 

Texas. 


Powell, Alfred R., Assoc. Mgr. Res., Koppers 
Co., Inc., Koppers Bldg., Pittsburgh 19, Pa. 

Powell, Donald A, Box 1575, Hobbs, N.M. 

Powell, John Philip, Pet. Engr., Bureau of 
Mines, Bartlesville, Okla. 

Powell, William Kelley, 2940 Daniel, Dallas, 
Texas. 

Power, Charles L., Jr., Dist. Dev. Engr., Dowell 
Incorporated, P. O. Box 830, Lafayette, La. 
Power, Harry H., Prof. of Pet. Engr’g, Univ. of 
Texas, Box 1542 Univ. Sta., Austin, Texas. 
Poyner, Herbert F., Jr., Shell Oil Co., Inc., Box 

2099, Houston 1, Texas. 

Poythress, Sam J., Pet. Engr., Dir. Core Lab., 
Gulf Ref. Co., Box 934, Laurel, Miss. 

Pratt, Wallace E., Consult Geol., V. Pres., Ret., 
Standard Oil N.J., P.O. Box 209, Carlsbad, N.M. 

Preston, Floyd W., Prod. Res. Engr., — Re- 
search Corp., P.O. Box 446, La Habra, Calif. 

Price, Harold Charles, Pres., H. C. Price Co., 
Union Nat’l Bank Bldg., Bartlesville, Okla. 

Price, K. T., Gen. Supt., Freeport Sulphur Co., 
Port Sulphur, La. 

Price, Paul H., State Geol., W. Va. Geol. Survey, 
Box 879, Morgantown, W. Va. 

Priddy, Ashley H., Sabine Royalty Corp., 608 
Southland Life Bldg., Dallas, Texas. 

Prior, Frank O., V. Pres, in Chg. Prod., Stand- 
ard Oil Co. Ind., 910 So. Michigan Ave., Chi- 
cago, IIl. 

Prokop, Charles L., Res. Engr., Drill. Fluids, 
Humble O. & R. Co., P.O. Box 2180, Houston 
1, Texas. 

Prough, Paul B., Mer. Pet. Div., Scranton Mach. 
& Supply Co., 926 Main St., Great Bend, Kan. 


Pruett, Horton T., Crutchfield & Pruett, Con- 
sult. Pet. Engrs., P.O. Box 1253, Corpus Christi, 
Texas. 

Prutzman, Forrest G., Sun Oil Co., P.O. Box 





2880, Dallas 1, Texas. 
Pryor, I. T., Div. Prod. 
O.&R. Co., Tyler, Texas. 
Puckett, J. R., Dist. Pet. Engr., 
Co., Box 591, Duncan, Okla. 
Pugh, William L., Sales Engr., 
Great Bend, Kan. 

Pullin, George W., Jr., Dist. Pet. Engr., Union 
Prod. Co., P.O. Box 770, Elk City, Okla. 
Purcell, W. R., Res. Chem., Shell Oil Co., Ine., 

3737 Bellaire Blvd., Houston, Texas. 


Equip. Engr., Humble 
Magnolia Pet. 


Lane-Wells Co., 


Purmort, Louis E., Sales Engr., Nicholas A. 
D'Arcy Co., Huntington Park, C alif. 
Pursel, Robert N., Engr., Trans-Arabian Pipe 


Line Co., Box 1348, Bie rut, Lebanon. 

Pursglove, Joseph, Jr., V. Pres., Res. & Dev., 
Pittsburgh Cons. Coal Co., 1934 Koppers Bldg., 
Pittsburgh 19, Pa. 

Pusey, R. C., Box 367, Andrews, Texas. 

Pustmueller, Paul S., Geol. & Pet. Engr., V. 
Pres., The Fremont Pet. Co., 824 Equitable 
Bidg., Denver 2, Colo. 

Putnam, John A., Assoc. Prof. Pet. 
Univ. of Calif., Berkeley 4, Calif. 
Putnam, Murray, Supervising Pet. Engr., Prod. 
Dept., Northern Dist., Standard Oil Co. of 

Calif., 11-C Office, Taft, Calif. 

Puzin, Lucien A., Ch. Engr., Div. Mgr., Schlum- 
berger Well Surveying Corp., 1515 Apco Tower, 
Oklahoma City, Okla. 

Pyburn, Thomas D., Service Engr., Pet. Engr., 
Baroid Sales Div. of Nat’] Lead Co., City Nat'l 
Bank Bldg., Houston 2, Texas. 

Pyle, Howard C., Pres., Continental Consolidated 
Corp., 8059 Melrose Ave., Los Angeles 46, 
Calif. 

Pyles, Ernest E., Asst. 
Co., Balboa, Calif. 
Pyre, Augustin, Geol., Gulf Oil Corp., 17 Bat- 

tery Pl., New York 4, N.Y. 


Engr’g, 


to V. Pres., Jergins Oil 


Quillin, J. Paul, Trainee Engr., Pet., Sohio Pet. 
Co., P.O. Box 671, Russell, Kan. 

Quinlan, Vincent L., Jr., Pet. Engr., Magnolia 
Pet. Co., P.O. Box 872, Lake Charles, La. 
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Rabe, Charles L., Div. Exploit. Engr., Shell Oil 
Co., Inc., P.O. Box 1152, Odessa, Texas. 

Rabson, George H., 2816 Blodgett St., Houston, 
Texas. 

Racek, Edward William, Pet. Engr., Acme Well 
Supply Co., 19 Rector St., New York 6, N.Y. 

Radcliffe, Donald Hewson, Box 298, Palos Verdes 
Estates, Calif. 

Rader, Rex. E., Pet. Engr., Head of Forecast 
Sect., Stanolind Oil Purch. Co., Box 591, Tulsa, 
Okla. 

Rae, Colin C., Exec. Asst. for Nat Gas, 

Oil Co., Tulsa, Okla. 

Ragland, Douglas, Pet. Engr., aa oO. & R. 
Co., Box 2180, Houston 1, Texz 

Raick, Julien, 242 Av. Winston Churchill, 
sels, Belgium. 

Raley, Ray E., Jr., Rt. 1, Box 197X, Bakersfield, 


Skelly 
Brus- 


Ramey, T. A., Unit Rig Co., Kennedy Bldg., 
Tulsa, Okla. 

Ramseur, Weldon W., Zone Pet. Engr., Gulf Ref. 
‘o., Gulf Prod. Div., Box 638, Laurel, Miss. 
Ramsey, Dayton E., Service Engr., Electric Pilot 
Service, Dowell Incorporated, Kermit, Texas. 
Ramsey, Jim R., Stanolind O. & G. Co., Oklahoma 
City. Okla. 
Rana, Lt. Col. Khadga N., 
Mines, Kathmandu, Nepal, 
Rand, Wendell P., care Mrs. 

5614 Walnut St., Pittsburgh 6, Pa. 
Rand, William W. B., Union Oil Co. of Calif., 
Santa Paula, Calif. 
Randall, Walter, Gen. Del., 
Randerson, Luther, Pet. Engr., 


Nepal Bureau of 
via India. 
Vivian M. Rand, 


Grove Hill, Ala. 
est Texas Div., 


Magnolia Pet. Co., Magnolia Bldg., Midland, 
Texas. 
Randolph, Earl J., ~ ibrarian, Missouri School 


of Mines, Rolla, 
Randolph, Thad, OD ong Mer., Oil Base, Inc., 130 
Oris St., Compton, Calif. 

Randolph, William, Pet. Ener., Prod. & Drill. 
Dept., Continental Oil Co., Box CC, Hobbs, 
N.M 


Ranney, Leo., Cons. Engr., Horizontal Drilling, 
Oil & Water, Ranney Water Installations, 811 
W. 7th St., Los Angeles 14, Calif. 

Calif. 

Ransone, William R., 
chemical Surveys, 3806 Cedar 
Dallas 4, Texas. 

Rantala, Raymond H., Reservoir Engr., The Pure 
Oil Co., Box 2107, Fort Worth, Texas. 

Rappoport, Frederick Gerald, British Controlled 
Oilfields, River Plate House, Ltd., Finsbury 
Circus, London, E.C. 2, England. 

Rasor, John P., 313 Pasqual, San Gabriel, Calif. 

Ratcliffe, George L., Gen. Mer., Baroid Div., Nat’l 
od Co., 830 Ducommun St., Los Angeles, 
Jali 

—_— J. Paul, Jr., P.O. Box 1082, New Orleans, 


Rawles, William P., Geol., Hotel Palliser, Cal- 
gary, Alt., Canada. 

Ray, Robert H., Partner, Robert H. Ray Co. & 
Rogers-Ray, Inc., 2500 Bolsover, P.O. Box 
6557, Houston, Texas. 

Raymond, Anson G., Chem. Engr., Tax Dept., 
Standard Oil Co. N.J., 30 Rockefeller Plaza, 
New York, N.Y. 

Raywinkle, Bill E., Dist. Engr., Engr’g & Oper- 
ating Dept., The Atlantic Ref. Co., P.O. Box 
7, Greggton, Texas. 

Read, Norman H., The Brook, 111 E. 54th St., 
New York 22, N.Y. 


Managing Partner, Geo- 
Springs Ave., 


Reardon, Patrick H., P.O. Drawer 1290, Ft. 
Worth 1, Texas. 

Reasoner, M. A., The Superior Oil Co., 404 Oil 
& Gas Bldg., Houston 2, Texas. 

Reber, Louis E., Jr., P.O. Box 497, Morenci, 


riz. 
Recknagel, L. D., Dist. Prod. Supt., 
Co., P.O. Box 1667, Shreveport, La. 
Rector, Michael R., Pet. Geol., Washington Div., 
Union Oil Co. of Calif., 702 Washington St., 
Olympia, Wash. 


Sohio. Pet. 





Redman, Kenneth George, Field Geol., Geol. 
Dept., Phillips Pet. Co., 610 Petroleum Bldg., 
Wichita, Kan. 

Redmon, Charles F., Jr., Sr. Pet. Engr., Mgr’s. 
Staff, Prod. Dept., The Texas Co., P.O. Box 
2332, Houston, Texas. 

Reed, Charles F., 3652 Chevy Chase, 
Texas. 

Reed, Charles M., Dev. Geol., American Repub- 
lics Corp., 1815 Pet. Bldg., Houston 2, Texas. 

Reed, Edwin M., V. Pres., Oil Loan Dept., First 
Nat'l Bank, Houston, Texas. 

Reeve, John R., Reg. Oil & Gas Supervisor, 
U.S.G.S., Box 311, Tulsa, Okla. 

Reger, David B., Consult Geol., 
gantown, W. Va. 

Rehn, E. E., Div. Geol., 
troleum Co., 1400 Skirvin Tower, 
City, Okla. 

Reichertz, Paul P., Res. Assoc., Prod. Res. Div., 
Magnolia Pet. Co., P.O. Box 900, Dallas, Texas. 

Reid, Laurance S., Prof. of Chem. Eng’rg, Univ. 
of Oklahoma, Faculty Exch., Norman, Okla. 

Reid, Thompson, Trainee Engr., Water Flood 
— Sohio Pet. Co., P.O. Box 352, Centralia, 

Reinhardt, William, V. Pres., Oil Dev., Union 
Pacific R. R. Co., 422 West 6th St., Los An- 
geles 14, Calif. 

Reisher, Paul H., 1724 So. 


Houston, 


Box 816, Mor- 


Western Div., Sohio Pe- 
Oklahoma 


Florence Ave., Tulsa 


» Okla. 
Reistle, C. E., Jr., Dir. & Mer. Prod. Dept., 
P.O. Box 2180, Houston 1, Texas. 
Reiter, Wilhelm Arthur, Consult. Geol., 
607 Esperson Bldg., Houston, Texas. 
Reith, Colin W., 67 Oakmont Ave., 

Calif. 

Remick, David B., Geol., Magnolia Pet. Co., P.O. 
Box 56, Houston 1, Texas. 

Remke, Marvin A., Div. Reservoir Engr., Cen- 
tral Div., Phillips Pet. Co., Box 1947, Okla- 
homa City, Okla. 

Renfro, Harold B., Geol. & Pet. Engr., Stodel 
Oil Co., Dallas, Texas. 

Reynolds, Bruce W., Stanolind O. & G. Co,. Box 
411, Greggton, Texas. 

Reynolds, Fred S., Pet. Engr., Humble O. & R. 
Co., P.O. Box 2180, Houston, Texas. 

Reynolds, Howard W., Jr., Consult. Geol. & Pet. 
Engr., 3110A Riverside Dr., Burbank, Calif. 
Reynolds, Karl W., 1136 So. Quincy, Tulsa. Okla. 
Reynolds, J. C. S., 1203 Filmore St., Wichita 

Falls, Texas. 

Reynolds, Jack J., Supervising Res. Engr., Prod. 
Lab., Continental Oil Co.. Ponca City, Okla. 
Reynolds, John T., Prod. Supt., Lafayette Dist., 
Sohio Pet. Co., P.O. Box 898, Lafayette, La. 
Rhea, Alfred S., Asst. Gen. Prod. Supt. & Ch. 
Pet. Engr., Sun Oil Co., P.O. Box 2880, Dallas 

1, Texas. 

Rhea, John W., Sr. Pet. Engr., Pet. Engr’g Div., 
Humble O. & R. Co., Box 2180, Houston, 
Texas. 

Rhees, F. H., Div. Supt. of Prod., 
rie Oil Co., Box 521, Tulsa, Okla. 

Rhodes, Charles L., Pres., Pet. Map Co., 1100 Con- 
tinental Bldg., Dallas, Texas. 

Ricardson, Charles M., Creole Pet. Corp., 
Venezuela. 

Rice, C. Leslie, Jr., Asst. V. Pres., 
Co., 120 Broadway, New York, 

Rice, Neil W., U. S. Smelt, Ref. & Min. Co., 75 
Federal St., Boston, Mass. 

Rice, George Baker, V. Pres., Sec.-Treas., West 
Central Drill. Co., 1105 Continental Bldg., Dal- 
las, Texas. 

Richards, Ben H., Jr., Pet. Geol., 
Ave., Mattoon, Il. 

Richards, Edward F., Prof. of Geol., Univ. of 
Alabama, Box 2005, University, Ala. 

Richards, G. A., The National Min. Corp., Ltd., 
P.O. Box 27, San Fernando, Trinidad, B.W.lI. 
Richards, John S., Seattle Public Library, 4th 
Richardson, Chas. M., Asst. Materials Mgr., Creole 
Pet. Corp., Apt. 889, Caracas, Venezuela. 

Ave. & Madison St., Seattle 4, Wash. 


Indep., 


Piedmont, 


Sinclair Prai- 


Caracas, 


Empire Trust 
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1521 Charleston 
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Richards, Ralph W., 2717 Connecticut Ave., 
Washington 8, D. C. 
Richards, Raymond, P.O. Box 731, Tulsa, Okla. 


Richards, Sidney B., Asst. Div. Engr., Rocky Mtn. 


Div., Stanolind O. & G. Co., P.O. Box 40, 
Casper, Wyo. 

Richardson, Warren V., 701 Marsh Ave., Reno, 
ev. 

Richards, William E., Dist. Pet. Engr., Prod. 
Dept., Humble O. & R. Co., Box 117, Pleasan- 
ton, Texas. 

Richardson, John O., Pet. Engr., Standard Oil 
Co. of Calif., Box 397, La Habra, Calif. 

Richardson, Joseph Gerald, Asst. Res. Ener., 
Prod. Research Dept., Humble O. & R. Co., 
Rm. 1172, Humble Bldg., Houston 1, Texas. 

Richardson, Robert L., Engr., Rocky Mountain 
Drilling Co., 612 So. Flower St., Los Angeles, 
Calif. 

Rickman, John R., Pet. Engr., James A. Lewis 
Engr’g, P.O. Box 237, Evansville, Ind. 

Riddell, Guy C., Consult. Engr., Box 123, Royal 
Oak, . 

Rider, Charles R., Pres., Twin Oil Corp., 805 
Continental Bldg., Dallas, Texas. 

Ridgway, Robert Joseph, Jr. Pet. Engr., Sun Oil 
Co., P.O. Box 392, McAllen, Texas. 

Rieber, Frank, Jr., Rt. 1, Box 301, Newhall, Calif. 

Rieke, Robert R., Area Mer., Schlumberger, 221 
Esperson Bldg., Houston, Texas. 

Riggins. Leslie B., Jr., Pet. Engr. & Geol., 
Portable Drill. Corp., P.O. Box 677, Tulsa, 
Ikla. 

Riggs, Robert J., Consult. Geol., Stanolind O. 
& G. Co., Box 591, Tulsa, Okla. 

Riley, Max L., Asst. Mer. & Ch. Engr., South- 
west Gas Prod. Co., Inc., P.O. Box 1851, Mon- 
roe, La. 

Ring, DeWitt T., V. Pres., Prod.. Preston Oil 
Co., Virginian Gasoline & Oil Co., 805 Atlas 
Bldg., Columbus, Ohio. 

Riordan, Matthew B., Ch. Metallurgist, Byron 
Jackson Co., Los Angeles, Calif. 

Rios-Zertuche, Antonio, P.O. Box 10409, Mexico, 


D.F., Mexico. 


Rippel. A. M., Mer. Gas Div., Phillips Pet. Co., 
Phillips Bldg., Bartlesville, Okla. 

Ristori, John W., Acct. & Tax Counselor, Frue- 
auff, Burns, Ruel & Farrell, 60 Wall St., New 
York, N.Y 

Ritchie. Georre Gordon, Coal Traffic Mer., En- 
gineering, The C. & O. Ry. Co., P.O 30x 
1254-1255, Richmond, Va. 

Ritchie, Kenneth S., 8476 Sunset Blvd., Los An- 
gzeles 46, Calif. 

Ritchie, Robert Eugene, Pet. Engr., Magnolia 
Pet. Co., Box 770, Great Bend, Kan. 

Ritter, Ernst A., Geol. & Ind. Consultant, Ph.D., 
Im Sesselacker 28, Basel, Switzerland. 

Ritterbusch, Walter H., Jr., Mer. Field Ener's 


Devt., The S. M. Jones Co., 925 Kennedy Bldg., 
Tulsa, Okla. 

Ritts, Howard J., Jr., P.O. Box 205, Crane, 
Texas. 

Roark, Gene E., Pet. Engr., The Atlantic Ref. 
Co., P.O. Box 2819, Dallas, Texas. 

Roark, Louis. Supt. of Land Dept., Sunray Oil 
Corp., Philtower Bldg., Tulsa, Okla. 

Roark, Robert Emmett, V. Pres., McElroy Ranch 
Co., 522 N. P. Anderson Bldg., Ft. Worth, 
Texas. 

Robbins, Cyrus C., 2612 E. 14th Pl., Tulsa 4, 
Okla. 

Robert, F. C., Staff Lubrication Engr., Gulf Oil 


Corp., Gross St. & P. R. R., Pittsburgh, Pa. 


Roberts, Amos A., Mgr. Mid-Cont. Div., Baroid 
Sales Div., Nat'l Lead Co., 502 Tulsa Bldz., 
Tulsa 3, Okla. 

Roberts, Charles Cotton, Mene Grande Oi! Co., 


Apt. 45, Barcelona, Venezuela. 

Roberts, Claudius H. M., V. Pres. 
Pet. Rectifying Co., 
Beach, Calif. 


& Dir. of Res., 
1390 E. Burnett St., Long 
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Roberts, David L., Pet. Engr., Long Beach Oil 
Dev. Co., 255 So. Santa Clara Ave., Long 
Beach 2, Calif. 


Roberts, O. Alan, Jr., 3530 Charleston, Houston, 
Texas. 

Roberts, Warren A., Jr., Phillips Pet. Co., Bar- 
tlesville, Okla. 

Robertson, Glenn D., Div. Prod. Megr., Houston 
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Iron Works, Houston, Texas. 


Terrell, Kenneth V., Asst. Supervisor, Pet. Ener’g 
Lab., Atlanta Ref. Co., Box 2819, Dallas, Texas. 

Terry, Lyon F., 2nd Vice Pres., The Chase Natl. 
Bank, 18 Pine St., New York 15, N. Y. 

Terry, Mark L., Asst. Div. Mer., 
Dept., The Texas Co., 

Terwilliger, P. L., Pet. 


Okla. Div., Prod. 
Box 2420, Tulsa, Okla. 
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Co., Box 1092, Shreveport, > 

Tesch, Robert W., Jr., Pet. Consultant, 1810 
Electric Bldg., Ft. Worth, Texas. 

Thacher, John H., Jr., Prod. Megr., So. Dist., 


Standard Oil Co. of Calif., Los Angeles, Calif. 

Thawley, Leonard H., Pet. Engr., Economics Dept., 
Phillips Pet. Co., 1408 W. Tennessee, Midland, 
Texas. 

Thery-Bombona, Gustavo, Ministerio de Fomento, 
Caracas, Venezuela. 

Thies, Roland K., Dist. Engr., Schlumberger Well 
Surveying Corp., Box 2006, Tyler, Texas. 


Thom, W. T., Jr., Chm., Dept. Geol. Engr’g, 
Princeton Univ., 14 Guyot Hall, Princeton, N. J. 

Thomas, Bowman, Chief Pet. Engr., Humble O. & 
R. Co., Box 2180, Houston 1, Texas. 

Thomas, C. Y., Vice Pres., Spencer Chemical Co., 
Box 604, Pittsburg, Kans. 

Times, _Gerald B., Jr., Sr. Prod. Engr., 

Co., 811 Ww. 7th St., Los Angeles, 

ania, "- Elmer, 1508 Ft. Worth Natl. 
Ft. Worth, Texas. 

Thomas, Lewis V., Core Laboratories, 
44th St., Oklahoma City, Okla. 

Thomas, Robert Pierce, Jr. Seismologist Trainee, 
Shell Oil Co., 1008 W. Sixth St., Los Angeles, 
Calif. 

Thomas, Wm. T., Consultant 
197, Gainesville, — 

Thompson, Benedict E., Asst. Supt. of Prod., 
Oil Corp., Drawer 1290, Ft. Worth, Texas. 

Thompson, Donald W., Pet. Engr., Prod. Dept., 
The Texas Co., University Bldg., Denver, Colo. 

Thompson, Fred L., Jr., Dist. Pet., Humble O. & 
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Co., Apartado 246, Caracas, Venezuela. 
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Torrey, Paul D., Pres., Lynes, Inc., 7042 Long 
Dr., Houston 17, Texas. 

Toussaint, Jules E., 760 Euclid Ave., Berkeley, 
Calif. 

Towart, J. W., Socony-Vacuum Oil Co., 
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Townley, John P., Pet. Engr., The Texas Co., 
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Prod. Dept., General Pet. Corp., Box 2122, 
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Co., Stanolind Bldg., Tulsa, Okla. 
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Pawhuska, Okla. 
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Gulf Oil Corp., Box 661, Tulsa, Okla. 
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Texas Gulf Sulphur Co., Newgulf, Texas. 
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Pet. Co., 1527 S. 17th, Chickasha, Okla. 
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Texas, Box 1249, Houston, Texas. 
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1412 Gulf States Bldg., Dallas 2, Texas. 
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Co., Lufkin, Texas. 

Trube, Albert S., Reser. Engr., Tide Water Assoc. 
Oil Co., Box 1404, Houston, Texas. 

Truchot, John F., Jr., Geol., Stanolind O. & G. 
Co., Box 40, Casper, Wyo. 
True, Martin E., Pet. Engr., Humble O. & R. 
Co.. Humble Bldg., Box 2180, Houston, Texas. 
Trujillo, O. A., Aptdo. 45, Barcelona, Venezuela. 
Trull, Robert B., Vice Pres., Farmers Canal Co., 
Box 46, Palacios, Texas. 

Trusdel, M. G., Asst. Div. Pet. Engr., The Texas 
Co., Prod. Dept., Box 252, New Orleans, La. 

Tucker, Rosco H., Box 158, Anderson, Calif. 
Tucker, E. E., care Tide Water Assoc. Oil Co., 
Box 629, Conroe, Texas. 

Tune, Lee A., Jr., Pet. Eng: 
ard Oil Co. of Calif., 22! 
cisco, Calif. 

Turman, Arthur Fisher, Dist. Pet. Engr., Standard 
Oil Co. of Calif., Taft, Calif. 

Turnbull, Paul Roby, Div. Pet. Engr., Southwest 

¢ Humble O. & R. Co., Box 1271, 
Corpus Christi, Texas. 
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Turner, Edd R., Jr., Geol., Exploration Dept., 
ele O. & R. Co., Box 1390, Hattiesburg, 
MISS, 

Turner, Forrest W., Venezuelan Atlantic Ref. Co., 
Apt. 893, Caracas, Venezuela. 


Turner, Geo. B., 1517 S. Martin St., Kilgore, Texas. 

Turner, Gregory L., Dist. Geol., East Texas Dist., 
Pure Oil Co., Box 29, Tyler, Texas. 

Turner, Marshall C., Prod. Supt., Continental Con- 
solidated Corp., 1300 W. 7th St., Long Beach 5, 
Calif. 

Tynan, John W., Box 86, Dewey, Okla. 

Tynes, Walter A., 528 E. Fifth St., Dallas, Texas. 


Uhrig, L. Vernon, Sr. Research Engr., Prod. Re- 
search Div., Humble O. & R. Co., Box 2180, 
Houston, Texas. 

Ulvaling, Ralph A., Public Library, Technology 
Dept., 96 Putnam Ave., Detroit 2, Mich. 

Umpleby, Joseph B., Consulting Geol. & Engr., 
5945 Luther Lane, Dallas 5, Texas. 

Underwood, C. W., Pet. Engr., Sun Oil Co., 
Drawer H, Premont, Texas. 

Underwood, George Woods, Pet. Prod. Engr., Nat- 
ural Resources Sec., Tokyo, Japan. APO 500, 
eare P. M., San Francisco, Calif. 

Upchurch, Mack, 1142 Milam Blde., 
Texas. 

Uren, Lester C., Univ. of Calif., Div. of Mineral 
Technology, Prof. of Pet. Engr’gz, Mining Bldg., 
Berkeley 4, Calif. 

Uribe-Echebarria, Luis de, 4556 49th St., Wood- 
aide, 1. &., M.. & 

Utermohle, George E., Jr., Lane-Wells Co., Box 
1407, Odessa, Texas. 

Utterback, Donald D., Dist. Geol. and Mgr. South 
Louisiana Dist., Houston Oil Co. of Texas, 501 
Pere Marquette Bldg., New Orleans, La. 

Uzzell, William Thomas, Jr.; Pet. Engr., Research 
Div., Phillips Pet. Co., Research Bldg., Bartles- 
ville, Okla. 


San Antonio, 


Valentine, William W., Pres., Fullerton Oil Co., 
944 Wilshire Blvd., Los Angeles, Calif. 

Van Burgh, Lisle R., Tech. Advisor, Tech. Staff, 
Bureau of Internal Revenue, Treasury Dept., 
315 Fed. Land Bank Bldg., Houston 2, Texas. 

Vance, Harold, Head, Pet. Engr. Dept., A. & M. 
College of Texas, College Station, Texas. 

Van Couvering, Martin, Consulting Pet. Engr. & 
Geol., 1734 Hillside Dr., Glendale 8, Calif. 

Van De Putte, H. W., Socony-Vacuum Oil Co. of 
Venezuela, Apartado 246, Caracas, Venezuela. 
Vander Leck, Lawrence, Pet. Consultant, Prof. 
of Pet. Engr’g, Rm. 502, 437 S. Hill St., Los 

Angeles 13, Calif. 

van der Lely, J., Exploit. Engr., Prod. Dept., 
Shell Caribbean Pet. Co., Maracaibo, Venezuela. 

van der Linden, Bernard H., Retired Prod. Mer. 
Royal Dutch-Shell Oil Co., New York, N. Y. 

Van der Linden, Emile J. P., Dir., Seismograph 


Service Ltd., 3-A Londonwall Bldg., London 
EC2, England. 
Van Dongen, L. F. K., care Caltex, Ref. Const., 


Box 200, Rotterdam, Holland. 

Van Duzee, E. N., Shell Oil Co., Inc., Box 193, 
New Orleans 3, La. 

Van Dyke, Gilbert R., Jr., Jr. Engr., Prod. 
Enegr’g, Signal O. & G. Co., 811 W. 7th St., 
Los Angeles 14, Calif. 

Van Dyke, Orien W., Vice Pre Magnet 
Barium Corp., Box 6504, Houston, Texas. 

Van Eaton, Miller R., 210 S. Missouri Ave., Ros- 
well, N. M. 

van Everdingen, A. F., Regional Reser. Engr., 
Shell Oil Co., Inc., Box 2099, Houston 1, Texas. 

Van Evera, DeWitt, Dir., Utah Southern Oil Co., 
417 Beason Bldg., Salt Lake City 1, Utah. 

Van Hook, Wendell A., Jr., Field Supt., 
Buffalo Basin Area, Stanolind O. & 
Thermopolis, Wyo. 

Van Kirk, James D., Engr. Trainee, Halliburton 
Oil Well Cementing Co., Box 6, Pauls Valley, 
Okla. 

Van Meter, Arnold Perry, Geol., Long Beach, 
Calif. 
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G. Co., 


Van Meter, Orville E., Jr., Pet. Engr., Reserv., 
Magnolia Pet. Co., Box 633, Midland, Texas. 
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Van Orstrand, Charles Edwin, Geophysicist (Re- 
tired), U. S. Geol. Survey, Manito, IIl. 
Van Paasschen, J., Aramco., Dhahran, 

Arabia. 

Van Riper, John, Pet. Engr., Continental Oil Co., 
Long Beach, Calif. 

Van Siclen, DeWitt Clinton, Geol., Drilling & Ex- 
ploration Co., Inc., Box 182, Abilene, Texas. 
Van Tuyl, Francis M., Colorado School of Mines, 

Golden, Colo. 

van Wingen, N., Prof. of Pet. Engr’g, Univ. of 
Okla., Faculty Exchange, College of Engr’g, 
Norman, Okla. 

Van Wyke, Jack, care Honolulu Oil Corp., Bin H, 
Taft, Calif. 

Van Zant, J. Harvey, Vice Pres., Van-Grisso Oil 
Co., 1414 Ft. Worth Natl. Bank Bldg., Ft. Worth, 
Texas. 

Vary, John A., Chief Engr., Prod. and Storage, 
Michigan Consol. Gas Co., 47 N. Division, Grand 
Rapids, Mich. 

Vaughan, Francis Edward, 1882 E. Mountain St., 
Pasadena 7, Calif. 

Vaughan, Harry D., Dist. Sales Engr., Southwest 
Texas, Lane Wells Co., Box 389, Corpus Christi, 
Texas. 

Vaughan, Jerry R., Jr., Pet. Engr., Sun Oil Co., 
Evansville, Ind. 

Vaughan, William H., Sunt. 
Dept., Tide Water Assoc. 
Houston 1, Texas. 

Vautrin, Henri P., care Compagnie Francaise des 
Petroles, Aptdo. 307, Caracas, Venezuela. 

Velasco, Cecilio, Alfonso Herrera 91, Mexico, D. F., 
Mexico. 

Vera, Santiago E., Universidad Central, Caracas, 
Venezuela. 

Vickrey, Robert E., Field Supt., Gas Dept., Sun 
Oil Co., Box 267, Carthage, Texas. 

Vietti, Wm. Victor, Div. Mgr., Gas Div., The Texas 
Co., Box 2332, Houston, Texas. 

Vincent, Ray R., Gulf Research & Development 
Co., Drawer 2038, Pittsburgh, Pa. 

Vitter, Albert L., Jr., Chief Pet. Engr., The Calif. 
Co., 1818 Canal Bldg., New Orleans 12, La. 

Vockel, Stewart M., Pres., The Waverly Oil Works 
Co., 54th St. & A. V. R. R., Pittsburgh 1, Pa. 

Voigt, Harold E., 4537 Park Court, Bellaire, Texas. 

Vogel, Felix A., Jr., Geol., Seeligson Engr’g. Com- 
mittee, 807 Transit Tower, San Antonio, Texas. 

Vogenthaler, Thomas J., Jr. Engr., Schlumberger 
Well Surveying Corp., Box 2006, Tyler, Texas. 

Vogt, Ernest Albert, Sutro & Co., Stockbroker, 
407 Montgomery St., San Francisco, Calif. 

Vollmer, L. W., Dir., Materials & Prod. Chemis- 
try Div., Gulf Research & Development Co., 
Drawer 2038, Pittsburgh 30, Pa. 

Von Elm, Car! C., Mene Grande Oil Co., Apartado 
234, Maracaibo, Venezuela. 

Voss, Murray D., Pet. Engr., Phillips 
Economics Dept., Bartlesville, Okla. 
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Waag, William Robert, Training Pet. Engr., Sohio 
Pet. Co., 2300 First Nat'l Bank Bldg., Oklahoma 
City, Okla. 

Wachter, Aaron, Head of Corrosion Dept., Shell 
Development Co., 4560 Horton St., Emeryville 8, 
Calif. 


Waddill, Alfred W., Vice Pres., Charge of Sales, 
H. O. M. Co., Box 2589, Houston 1, Texas. 
Wade, A., care Shell Co. of Australia, Shell House, 


Anne St., Brisbane, Queensland, Australia. 

Wade, Dell C., Pet. Engr., Stanolind O. & G. Co., 
Rangely, Colo. 

Wade, F. Russell, Union Oil Co. of Calif., 
S. Central Ave,. Compton, Calif. 

Wade, Franklin A., Dept. of Geol., Miami Univ., 
Oxford, Ohio. 

Wade, Henry H., Metallurgist, Mines Experiment 
Sta., Univ. of Minnesota, Minneapolis, Minn. 
a samen W., 1296 3rd Ave., Salt Lake City, 

Utah. 


17810 








Wade, Leroy W., Pet. Engr., Standard O. & G, 
Co., Box 351, Alvin, Texas. 
Wade, Vance A., Assoc. Prod. Engr., Union Oil 


Co. of Calif., 205 E. Philadelphia St., Whittier 
Calif. 

Wade, R. T., Div. Engr., Schlumberger W. S. Co. 
Box 92, Shreveport, La. 

Wadlington, William H., Jr. Pet. Engr., Prod. 
Dept., Stanolind O. & G. Co., Box 1518, Level- 
land, Texas. 

Wadsworth, F. Lowery, Chief Pet. Engr., Genera] 


Pet. Corp., Box 2122 Terminal Annex, Los 
Angeles 54, Calif. 
Waechter, Jack W., Pet. Prod. Engr., The Cali- 


fornia Co., Houston, Texas. 

Wagner, Rober: J., Jr. Pet. Engr., Stanolind O. & 
G. Co., Ulysses, Kans. 

Wagoner, Roy W., 131 N. Greenwood Ave., Pasa- 
dena, Calif. 

Wehlstrom, Edwin A., Pet. Consultant, 503 Tower 
Bidg., Midland, Texas. 

Walden, Billie W., Jr. Engr. Trainee, Cities Service 
Oil Co., Masonic Bldg., Bartlesville, Okla. 

Waldner, Clarence E., Prod. F’man, Honolulu Oil 
Corp., Bin H, Taft, Calif. 

Waldron, Fred R., Geol., U. S. Geological Survey, 
Rm. 230, New Customshouse Bldg., Denver, Colo, 

Walker, A. W., 1113 S. Gary Pl., Tulsa, Okla. 


Walker, E. Wilfrid, 1634 N. Grand Oaks, Pasa- 
dena 7, Calif. 
Walker, Edward B., III, Mene Grande Oil Co., 


Apt. 45, Barcelona, Venezuela. 

Walker, J. Murray, Export Sales Engr., Gen. Sales 
Dept., Lane-Wells Co., 5610 S. Soto St., Los 
Angeles 11, Calif. 

Walker, John F., Deputy Minister of Mines, Vic- 
toria, B.C., Canada. 

Walker, John William, Reservoir Engr., Shell Oil 
Co., Inc., Box 2099, Houston 1, Texas. 

Walker, Jordan A., Div. Pet. Engr., Magnolia Pet. 
Co., Box 1406, Shreveport, La. 

Walker, Robert C., Pet. Engr., General Pet. Corp., 
612 S. Flower, Los Angeles, Calif. 


Walker, Wm. J.. Geol., Basic Reduction Co., 
30x 686, Ely, Nev. 
Walla, Joseph, Jr., Creole Pet. Corp., Carapito, 


Venezuela. 
Wallace, John Phillip, Jr., Evaluation Engr., The 
Texas Co., Pacific Coast Div., 929 S. Broadway, 


Los Angeles 15, Calif. 
Wallace, Paul P., 2912 Albans Rd., Houston 5, 
Texas. 


Wallace, W. S., 
Ont., Canada. 
Walling, Billy G., Humble O. & R. Co., Box 1271, 

Corpus Christi, Texas. 

Walling, Rolla W., Pet. Engr., Deputy Supvr., 
Div. of Oil & Gas, State of Calif., Dept. of Nat. 
Resources, Box 697, Coalinga, Calif, 

Wallis, Hugh A., Pet. Engr., The Mackinnie Oil 
& Drilling Co., Rm. 101, 1st Natl. Bank Bldg., 
Denver 2, Colo. 

Walls, William S., 1348 Jennings Ave., Bartlesville, 
Okla. 


Univ. of Toronto, Toronto 5 


Walters, Ray P., Mgr. Land & Explor. Dept., 
The Standard Oil Co. of Egypt, S. A., Box 607, 
Cairo, Egypt. 


Waltman, William DeWitt, Pres. Franco Wyoming 
Oil Co., Ret., 325 Plymouth’ Blvd., Los 
Angeles, Calif. 

Walton, Joseph W., Box 1027, Vero Beach, Fla. 

Walton, Paul T., Pacific Western Oil Corp., 311 
S. Center St., Casper, Wyo. 

Walton, Robert O., Mgr. P. P. E., Specialty Prod. 
Co., Box 3254, Corpus Christi, Texas. 

Walts, C. W., Dist. Engr., Michaux, et al., Box 7, 
Pierce, Texas. 

Walvoord, James G., Dist. Pet. Engr., Humble 0. 
& R. Co., Box 192, Columbia, Miss. 

Ward, J. Clayton, Box 48, Ft. Worth 1, Texas. 

Wardner, William R., Jr., Mgr. for Conservation 
Committee, Calif. Oil Producers, Rm. 855, Sub- 
way Terminal Bldg., Los Angeles, Calif. 

Waring, Gerald Ashley, Pet. Geol., Retired, 2241 
Wellesley St., Palo Alto, Calif. 
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Warkentin, Ralph W., Div. Oper. Engr., Mid-Con- 
tinent Div., Lane-Wells Co., 612 Apco Tower, 
Oklahoma City, Okla. 

Warner, C. A., Vice Pres., Houston Oil 
Texas, Box 2412, Houston 1, Texas. 


Co. of 


Warner, Ralph E., 122 New Haven Dr., San 
Antonio 2, Texas. 
Warner, Thor., Pet. Geol., St. Anthony Hotel, 


San Antonio, Texas. 

Warner, W. W., Box 88, Nowata, Okla. 

Warren, James A., Asst. Pet. Engr., M. H. Whit- 
tier Co., 815 Edison Bldg., Los Angeles, Calif. 

Warren, John Edwin, Carl B. King Drilling Co., 
Box 270, Midland, Texas. 

Warren, Waldo Raymond, Field Engr., Stanolind 
0. & G. Co., Box 7, Ellinwood, Kan. 

Wasem, A. R., 305 Ernest & Cranmer Bldg., 
Denver 2, Colo. 

Washburn, Edward N., Engr., Glacier Div., Phil- 
lips Pet. Co., Prod. Dept., 508 First Ave. So., 
Great Falls, Mont. 

Wasson, Harold J., Consult. Engr., Pet., 25 Broad- 
way, New York 4, N.Y. 

Wasson, Theron, Ch. Geol., The Pure 
35 E. Wacker Dr., Chicago, Ill. 


Oil Co., 


Waszkowski, Henry L., Jr., Div. Pet. Engr., 
Magnolia Pet. Co., P.O. Box 1828, Oklahoma 
City, Okla. 


Watchous, Robert W., Geol., Derby Drill. Co., 352 
No. Broadway, Wichita, Kan. 

Waterman, Logan C., Petrolite Corp., Ltd., Box 
2546, 5121 Wayside Dr., Houston 1, Texas. 
Waters, Kenneth H., Supervisor, Nat’l Geophysical 
Co., Inc., 8800 Lemmon Ave., Dallas, Texas. 
Waters, Munsey W., Pet. Engr., Geo. E. Failing 

Supply Co., Enid, Okla. 
Watkins, Owen M., Jr., Prod. Engr., Pan-Ameri- 


ean Prod. Co., 108% N. Chaparral, Corpus 
Christi, Texas. 

Watson, Burl Stevens, V. Pres., Cities Service 
Co., 60 Wall Tower, New York 5, N.Y. 

Watson, Cresap P., V. Pres., Seaboard Oil Co., 
ae Flower St., Suite 400, Los Angeles, 
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Watson, G. Christie, Asst. Dist. Supt., Prod Dept., 
Phillips Pet. Co., P.O. Box 1605, Hobbs, N.M. 
Watson, Joseph P., Jr., Dist. Engr., Cities Service 

Oil Co., Houston, Texas. 
— Marsh S., Jr., 311 E. Duffy St., Norman, 
cla. 


Watson, Martin C., Asst. Area Mer., Schlumberger 
Well Surveying Corp., New Orleans, La. 

Watson, Raymond E., Asst. Pet. Engr., Prod. 
Dept., Stanolind Oil Co. Ind., 910 So. Michigan 
Ave., Chicago 80, III. 
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Zoller, Henry E., Pres., Derby Oil Co., Wichita, 
Kan. 

Zoller, J. W., Exploit. Engr., Shell Oil Co., Inc., 
P.O. Box 149, Elk City, Okla. 


Zorichak, J. J., 1205 Continental Bldg., Dallas 1, 


Texas. 
Zublin, John A., Mech. Engr., Owner of Turbine 
sit Co. and Universal Engr’g Co., Ltd., 2290 


W. Live Oak Dr., Los Angeles 28, Calif. 
Zuefeldt, Roy House, Box 548, Jal, N.M. 
Zwald, Edwin A., Geol., Union Prod. Co., P.O. 

Box 711, Beeville, Texas. 

Zwermann, Carl H., 806 W. Main St.. Robinson, 


ll. 
Zwick, Ben F., V. 


Pres., Husky O. & R. Co., 
31 8th Ave. W., 


Calgary, Alb., Canada. 
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NORTH AMERICA 
UNITED STATES 


ALABAMA 


Birmingham.— 
Austin, W. W., Jr. 
Pagel, Herbert E. 


Grove Hill.—Randall, Walter 
University.—Andrews, T. G. 


Cudworth, J. R. 
Jones, W. B. 
Richards, E. F. 


ARIZONA 


Morenci.—Reber, L. E., . 


Phoenix.—Berls, C. G 


Tucson.—Roseveare, G. H. 


ARKANSAS 

El Dorado.— Curtis, R.D 

Dominy, K. L. 

Howell, J. E. 

Klinger, E. D. 

Mackay, D. K. 

Steele, F. E. 

Wood, W. H. 

Zimmerman, O. F., J 


“9 r 
Fayetteville.—-Giles, A. W. 


Magnolia.—-Alger, R. P. 
Bartell, L. D. 
Branyan, S. G. 
McWilliams, F. B. 
Wines, W. E. 


Smackover.—Bohon, W. R. 


CALIFORNIA 


Alhambra.--Fatt, I. 
Muehl, W. W 


Altadena.— Adams, R. H. 


*Bannon, T. C. 
Kirby, W. K. 


Anderson.—Tucker, R. H. 


Avanal.— Moody, W. M. 
Sargent, J. H. 
Azusa.—-Oldham, W. N 


Bakersfield.—-Ayars, R. N. 


Benson, E. M., Jr. 
Bethel, F. T. 
Carman, C. W. 
Charles, W. W., Jr. 
Davis, A. H. 
Dodd, H. V. 
Dorwart, G. M. 
Fei, R. F. 
*Fritsche, A. C. 
Gray, E. A 

Hale, J. D. 
Hamilton, E. W 
Hawley, A. S. 
Hiatt, W. N. 
Howard, P. J 
Hundley, J. B., Jr 
Hutcheson, R. B. 
Koch, D. E. 
Lloyd, F. T. 
Mangold, R. P 
McConville, R. J. 
Nutter, D.S 
Parker, R. L 
Perry, Clyde W. 
Plyler, R. V. 
Raley, R. E., Jr. 
Rose, H. E. 
Sandberg, E. C. 
Sheldon, W. C. 


Bakersfield. Continued. 


Smith, L. W. 
Sperber, L. W. 
Taves, M. J. 
Weller, A. R. 
Williams, N. W. 
Balboa. Pyles, E. E. 


Berkeley.—-Becker, W. W 
Bowie, C. P. 
Gregg, J. W. 
*Putnam, J. A. 
*Somerton, W. H. 
Toussaint, J. E. 
Uren, L. C. 
Buena Park.— Wright, C. C. 
Brea.—-Smith, C. E. 
Stair, J. L. 
Burbank.—Reynolds, H. W.,. Jr 
Seaman, W. H. 
China Lake.— Olds, R. H. 
Coachella.—Burnett, J. B. 
Coalinga.—Dagan, I. I. 
Strickler, H. O. 
Taylor, F. M. 
Walling, Rolla W. 
Compton.—Agegers, H. D., Jr 
Cerini, W. F. 
Clark, N. B., Jr. 
Meyer, mR. ft. 
*Miller, G. L. 
Penfold, T. S. 
Randolph, T. 
Steiner, C. A. 
Wade, F. R. 
Costa Mesa.—Nigra, J. O 
Downey.—-Larson, W. J 
Nicholls, W. J. 
Emeryville.— Fidian, J. ¥ 
Wachter, A. 
Fresno.—-Hobe, C. 
Fullerton.—-* Anderson, A 
Glendale.—*VanCouvering, M. 
Patterson, R. C. 
Stewart, I. E. 
Hermosa Beach. —Jones, | 
Hollywood. —Penn, C. J. 
Wyszynski, O. V 


Huntington Beach. Carricl, J. ‘I 
Elliott, J. C. 
Gibson, L. W 
Graves, L. C. 
Green, R. H., Jr 
Huntington Park. 
Caldwell, C. S. 
Coberly, C. J. 
D’Arcy, N. A., Jr 
Jamison, Paul H. 
Purmort, L. E. 
Inglewood. -* Andrews, EK. H. A 
Graves, D. T. 
Knudson, J., Jr. 
Kelseyville —*Vield, R. 
Laguna Beach. Ruby, G. M 
La Habra.—-Cardwell, W. T., Jt 
Craddock, S. F. 
Curlette, J. A. 
Dykstra, H. 
Faull, R. F. 
Levet, M. N. 
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La Habra. Continued 


Morris, M. W 
Mueller, T.. D 
Olson, E. A., J 
Parsons, R. L 
Preston, Floyd W 
Richardson, J. O 
Simmons, F. J 
Standing, M. B 
Sweny, J. W 


La Jolla.— Ferguson, K. 5 


Long Beach. Abadie, H. G 


Anderson, D. M 
August, G. R 
Baker, R. K 
Barkis, B. 
Barry, Victor G 
*Carlisle, F. M 
Dangberg, H. | 
Dawson, C. | 
Elson; W. H., J 
Ensley, C. E 
Flaherty, R 
Forsythe, R. | 
Forte, E. L 
*Frye, A. L. 
Gentry, A. W 
Gore, D. B 
Gregory, J 
*Hill, R. C 
Hilty, G. ¢ 
Hughes,,M. I) 
Klemme, D. N 
Landis, S. W 
Mayuga, M. N 
Mull, B. H 
Neilson, W., Jt 
Nestle, A. C 
*Park, S. 

Penney, C. O., Jt 
Pettefer, R. L 
Pollard, R. O 
Roberts, C. H. M 
Roberts, D. I 
Rumbaugh, J. R 
Smith, D. M 
Smith, W. A., J: 
Stone, R. ‘I 
Thorley, T. J 
Turner, M. ¢ 
Van Meter, A. I’ 
Van Riper, J 
Wells, N. ¢ 
Wheeler, A. I 
Woodruff, W. 
Woodward, R. J 


N 


os Altos.-Stebinger, E. 


os Angeles.—-Abel, W. D 


Abraham, A. W 
Adams, G. I 
Aldrich, T. H., J1 
Althouse, W. S., J1 
Anderson, F. D 
Anderson, R. E 
Andrews, P 
Atkinson, T. A 
Aubert, L. I 
Ballagh, J. ¢ 
Barker, F. J 
Barley, K. E 
Barnes, R. M 
Batchelder, D. E 
Beal, C 

Bear, T. I 
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Los Angeles.—_Continued. Los Angeles.—-Continued. Los Angeles.—Continued. on _— 
Beeson, C. M. Langton, A. *Vander Leck, L. 
Bell, AH. Larsen, D. H. Van Dyke, G. 1 R.. Jr. San 00 

lake, R. W. Laurie, A. M. Jadsworth, F. L. San Fran 
Bowlby, S. F. Law, J. Wallace, J. P., Jr. Bradle; 
nom, R. L. Lawton, H. C. Walker, J. M. Bremk 
Boykin, R., Jr. Ledingham, G. W. Walker, R. C. Brown 
Bradford, A. H. Lee, F. L. Waltman, W. D. Brunel 
*Bransford, J. C. Leeds, D. J. Wardner, W. R., Jr. Bryant 
Briggs, H. L. Lewis, Milton W. Warren, J. A. Burtch 
Bundy, D. Liedholm, C. C. Watson, C. P. Bush, | 
Caldwell, D. L. Loy, M. E. Watts, E. V. Cadle, 
oes, R. ‘. Macready, G. A. Wellborn, O., III Cole, I 
Chasteen, L. W. Marsh, H. N. Wells, G. R. Crans¢ 
Chavez, F. A. Marshall, I. A. Whaley, W. C. Decius 
Chonette, W. C. Marshall, R. W. *Whealton, R. G. Garst, 
Clark, H. J. Matjasic, W. L. White, J. L. Gaylor 
Clark, W. L. McClellan, H. W. Whiting, D. Gester 
*Clute, W. S. MeMillan, J. R. Wickes, L. W. Goslin 
Cole, J. G. MeNeill, J. M. Wilhelm, V. H. Gould, 
Creed, J. G. *Mead, R. G. Winterburn, R. Graha 
*Crown, W. J. Merritt, F. C. Witt, L. C. Hawx 
*Cutler, W. W., Jr. Metzner, L. H. Young, G. L. Higgi 
Davis, C. A. Michelin, J. Yuster, S. T. Hill, 1 
*Davis, E. F. Miller, J. C. Zublin, J. A. ae 
DeMaris, E. L. Minckler, R. L. Los Nietos.—Nichols, J. H.. Jr orn, 
Desch, F. J. Moran, R. B. EDR as ae ak Hugu 
*Diepenbrock, A. J. Musser, E. H. McKittrick.—Campbell, H. D. Kelle; 
*Dodge, A *Myers, D. B. Montebello.—* Johnston, N. Kew, 
*Dodson, C. R. Natcher, S. Z. Newhall.—Acres, T. H. Lake! 
Dorn, NL. Nelson, 4 z , Jr. Graybeal, O. A. — 
lowell, 1). M. ilsson, G. W. Rieber, F., Jr. sae 
Durgin, L. I. Nissen, H. E. Stanier, H. M. Mars 
Eardley, W. A O Bert, LK Nerth Hollyweed.— Mille 
Eddy, H. C. *Oliver, G. ee aie Russ 
Eggleston, W. S. Olsen, H. T. ake Shea, 
English, W. A. O'Neill, F. E. clea a i Sumi 
Fernandes, R. J. *Osborne, C. B. ree een Tune 
Ferry, J. H. Parker, F. S. Oildale.—Carrick, H. H. Und 
Flack, S. *Parks, E. K. Ojai.—Doig, K. Vogt 
Forsyth, VL Peavey 9: P == ta 
Fortine, D. H. *Pemberton, J. R. oa Re ‘ San Ge 
Foss, C. D. Pickard, A. L. i j Stra 
Foss, R. E Sucker. FO McCullough, J. J. . 
Galloway, J. H. Porter, L. E. Seneaee, a. J. . _— 
Galvin, E. A. Porter. W. W., II Orinda.—Lindsay, J. E. she] 
p ee snag 2 =. Pyle, H. C. Oxnard.—Stehle, C., Jr. San P 
ariepy, G. B. *Ranney, L. : cm Santa 
Gasser, J. P. *Ratcliffe, G. L. Palm Springs. Clark, Dz. saa 
Gates, C. F. Reinhardt, W. Palo Alto.—*Harrington, G. L. Santa 
Gates, John I. Richardson, R. L. a, eg — 
Gaymard, R. G. Riordan, M. B. Levorsen, A. I. iva 
Geis, W. H. Ritchie, K. S. Tickell, F. G. Santa 
Glenn, W. E. *Roper, W. N. Waring, G. A. Sab 
Glover, P. N. Rousselot, N. A. Palos Verdes Estates. Santa 
Grant, ‘3 ry Rubel, A. C. Davis, E. L. ” Bas 
rraser, F. A. Sampson, N. N. Radcliffe, D. H. se 
Green, W. R. Sandiford, R. W. Paramount.—Hancock, R. A one 
Greene, R. G. Sawyer, J. A. - areeae South 
Grinsfelder, S. Sawyer, R. D. Pasadena.—* Bailly, F. H. Pat 
Gunnerson, C. G. Scott, W. J. Christie, J. B. *She 
a, E. J. Sievers, J. P. eam N. S. Taft 
amner, E. J. Slosson, J. E. *Edwards, M. G. “29 

*Hassler, G. L. Smith, E. R. Gerdes, C. H. > 
Hawkins, R. R. Smith, R. H. Hoover, H., Jr. te 
Heath, R. W. Snyder, E. F. Mallory, P. B. Ga 
Hetherington, G., Jr. Soper, E. K. Martin, F. O. Gr 
Higgs, M. T. Stephens, J. L. Sage, B. H. Ht 
Hills, J. O. Stephens, R. J. Simmons, E. E., Jr. Ke 
Holman, R. A. Stick, J. C., Jr. Stauffer, C. R. Ki 
Hommes, C. G. R. Stipek, R. J. Vaughan, F. E. Pc 
House, W. M. Straitiff, D. E. Wagoner, R. W. Pu 

Hughes, 4. BD. Stolz, F. C. Walker, E. Wilfrid Ty 
akosky, J. J. *Stolz, H. P. | -Rei ; 
Jahecky, 3.3. Jr. oo FG Piedmont.—Reith, C. W. Vs 
Jensen, J. ‘TacinneRies. W. Redlands.—Jahn, G. A. 
Johnson, A. M. *Templeton, R. R. Redondo Beach.—Borkovich, G. J. Torr 
facies. D5. Thacher, J. H., Jr. Richmond.—Pike, J. N. on 
Kantaer BP. ee = Soo. Rio Vista.—Gefvert, L. V. 
Kline, M. A. Tipton, K. A. Riverdale.—Eubanks, E. B. | R 
King, V. L. Townsend, R. D., Jr. Sacramento.—Beck, S. A. Ven 
Klingaman, G. L. Trimble, Raleigh P. Stone, W. D. = 
Kopf, M. J. Valentine, W. W. Wong, J. S. 
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San Diego.— Buffington, E. C. 
Carsola, A. J 
San Fernando.—Bischoff, R. M. 


San Francisco.—Blunden, R. L. 
Bradley, J. D. 
Bremkamp, Maj. L. E. 
Brown, J. M. 
Brunel, L. J. 
Bryant, F. S. 
Burtchaell, E. P. 
Bush, R. D. 

Cadle, A. 

Cole, F. M. 
Cranson, L. A. 
Decius, L. C. 
Garst, O. C. 
Gaylord, E. G. 
Gester, G. C. 
Gosline, J. E. 
Gould, Gordon I. 
Graham, G. M. 
Hawxhurst, R., Jr 
Higgins, R. V. 
Hill, Earl S. 
Hilton, F. A. 
Horn, A. J. 
Huguenin, E. 
Kelley, W. M. 
Kew, W. S. W 
Lakenan, C. B. 
Lloyd, R. B. 
Loomis, Albert G. 
Marshall, S. M. 
Mein, W. W., Jr. 
Miller, H. C. 
Russell, E. L. 
Shea, G. B. 
Summers, M. L. 
Tune, L. A., Jr. 
Underwood, G. W. 
Vogt, E. 

Young, J. C. 
Rasor, J. P. 

San Gabriel. Rasor, J. P. 
Stratton, H. 


San..Marino.--Hodges, F. C 
Shepard, H. L. 


San Pedro.—* Larson, W. E. 

Santa Cruz._-*Ham, T. F. 

Santa Fe Springs. 

Santa — —Bauer, R. F. 
Evans, K. 


Santa aaa *Earl, G. M. 
Sabin, E. B. 

Santa Paula.—Moir, L. H., Jr. 
Rand, W. W. B. 


Signal Hill.—*Morrow, T. B. 
South Pasadena.— Dennis, T. E. 
Paul, W. G., Jr. 
*Sheldon, D. H. 


Taft.—Cramer, T. D. 

Crooker, J. T. 
Doyle, C. L. 
Drake, C. 

Gaede, V. F. 
Grivetti, R. M. 
Hunter, G. W. 
Kalenborn, F. M 
Kingman, D. G. 
Porter, L., Jr. 
Putnam, M. 
Turman, A. F. 
Van Wyke, J. 
Waldner, C. E. 
Torrance. Be 7, D. M., Jr. 
*Campbell, A. 

Tupman.- aon E. E. 
Eastman, M. C. 
Ruhlman, F. L. 

Venice.—Graner, J. B. 


Madley, H.H. 


Ventura.—Brown, A. L. 


Curran, J. F. 
Hanson, R. T. 
Hertel, F. W. 
Lupton, W. W. 
McEntee, J. R. 
Mitchel, T. S. 
Schwade, I. T. 
Slick, N. E. 
West, W. F. 
Vernon.—MacKenzie, I. M., Jr. 
Werner, S. 
Rolling Hills.— Johnston, D. S. 
Wilmington.—Carpenter, C. A. 
Crog, R. S. 
Josendal, V. A. 
Nowak, T. J. 
Shyne, J. J. 
Zinszer, R. H 
Whittier.—Alber, J. L. 
Arthur, M. G. 
Babson, E. C. 
Bowden, Car]! B. 
Dayhuff, W. C. 
Fraser, J. R. 
*Gardiner, C. M. 
Goodwill, D. 
Gutschow, N. R. 
Johns, D. B 
Kline, J. M. 
Ledbetter, J. T. 
McClure, C. T. 
Sherborne, J. E. 
Smiley, J. W. 
Wade, V. A. 
Winter, H. E. 
Woodward, A. F. 


COLORADO 


Aurora.—Glenn, W. D. 
Boulder.—Hares, C. J. 
*Klovstad, J. A. 
Longley, W. W. 
Rodgers, J. H. 
Denver. —Blackwell, J.F. 
Bosco, F 
Breitenstein, R. S. 
Bretschneider, H. C. 
Brown, O. P. 
Carruthers, R. L. 
Clement, F. M. 
*Collins, C. P. 
Copley, R. D. 
Cummings, A. J. 
de Mohrenschildt, G 
Dobbin, C. E. 
Frye, C. C. 
Funk, N. W. 
Gibson, J. W. 
Harrison, T. S. 
Harvey, A. 
oe A. A. 
Hurt, R. M. 
jo J. G. 
Keller, A. E. 
Kralis, Dan, Jr. 
Larsen, F. 
Mattson, T. O. H. 
McMinn, P. M. 
Maxson, J. H. 
Munoz, R. R. 
O‘Malley, F. W. 
Owens, M. F. 
Perry, A. E., Jr. 
Porter, W. E. 
Pustmueller, P. S. 
Robineau, M. H. 
Schaller, H. E. 
Seep, A. E. 
Shannon, R. S., Jr. 
*Simpson, E. C. 
Sloan, R. D. 
Spencer, L. B. 
Storm, L. W. 


epee Cutioned. 
Stratton, E. 
Tixier, M. Pp. 
Thompson, D. W. 
*Travis, M. M. 
Waldron, F. R. 
Wallis, H. A. 
Wasem, A. R. 
Wegemann, C. H. 
Wilson, M. E. 
Woodward, W. M. H. 
Durango.—Harrison, E. P. 
Golden.—Barb, C. F. 
*Buell, s. W 


Heiland, C. A. 

Mateer, W. D. 

O’Boyle, C. C. 

Van Tuyl, F. M. 
Grand Junction.—Gallagher, D. 

Meissner, C. R., Jr. 
Greeley.—Laird, T. S. 
McPhee.—Mack, L. H. 
Pueblo.— Appelbaum, R. 
Rangely.—Leuzinger, L. 





Wade, D. C. 
Rifle.—Ertl, T. 
Trinidad.—Duren, J. D. 

CONNECTICUT 
Bridgeport. » R. H. 
Sohon, J. A 


New Haven.—Bateman, A. M. 
Ridgefield.—Doll, H. G. 

Legrand, J. C. 

Martin, M. H. 
Westport.—Fitch, B. 

DELAWARE 

Wilmington.—Gillson, J. L. 

Maxwell, H. L. 

Pieper, A. H. 

Sanders, M. T. 

Wise, L. G. 


DISTRICT OF COLUMBIA 
Washington.— Anderson, C. C 
*Ball, M. W. 
Bell, D. W. 
Bucher, F. J. 
Carroll, D. L. 
Cattell, R. A. 
Cohee, G. V. 
Harriman, H. R. 
Ilsley, R 
Jameson, M. S., Jr. 
Kennedy, H. S 
Lager, A. F. 
*Leas, A. R. 
*Lebsack, M. J. 
Lindsly, B. E. 
Maize, E. R. 
Meyers, N. L. 
McGhee, G. C. 
Miller, R. B. 
Miser, H. D. 
Moore, C. L. 
Narten, P. F. 
Richards, R. W. 
Rothschild, D. 


Spratt, R. E. 
Stull, C. M. 
White, T. T. 
Whitley, E. D. 
Wrather, W. E. 


FLORIDA 
Everglades.—Seaman, C. K., Jr. 
Gulf Hammock.—Campbell, R. B. 
Hobe Sound.—Roosevelt, R. M. 
Panama City.—Jones, J. B. 

St. Petersburg. —Barrett, ‘R. Cc. 





* Available for consulting work. 








66 


Sarasota. 
Vero Beach. 


ILLINOIS 
Altamont.—O'Tain, J 
Carmi.-—Holz, W. L 


Harmon, B. G 
Centralia. 
Cameron, C. \ 
Frey, A. P 
Reid, T. 
Chicago. 
Covell, K. 
Dawes, H. M 
Douglas, D. B 
Edwards, R. | 
Egloff, G. 
Forgan, M 
Gerow, T. G. 
Green, T. H. 
Johnson, H. W 
Karpinski, R. W 
Landstrom, R. C 
Lee, L. K. 
Martin, P. 
Mellvain, R. W., J 
Myedal, K. A 
Prior, F. O. 
Ross, W. B. 
*Sibley, M. W 
Wasson, T. 
Watson, R. E 





*Weir, I 
Crossville.—-Jones, C 

Roe, W. H. 
Danville.—Green, L. O. 
Evanston. 


Krumbein. W. C. 


Flora.—Grady, G. O. 
Lombard.—-Paul, M. J. 
Manito.— Van Orstrand, C 


Nolan, P. 
Walton, Col 


! 


Cc 


E. 


oO 


Bridges, H. I 


Biddison, P. M 
A 


Carman, K. W 


Marshall.—-Bolton, H. R. 


Naert, G. A 
Mattoon. 
Sullivan, R. J. 
Mt. Carmel. 
Mintz, J. M. 
Mt. Vernon. 
*Marvin, G. S. 
McManamy, J. L 
Shick, R. L. 


King, S. 


Richards, B. H., . 
H 


Chenault, N 


Oak Park.—* Wood, F. FE 


Olney.—* Davies, N. ( 
Hamman, C. A 
Storseth, B. J 

Quincy.—Pearson, R 

Robinson.—-Bel!, W 
Hoelscher, J. W 
Zwermann, C. H 

St. Elmo. 
Schumann, L. ¢ 

Salem. — Bowie, W. H 
Steinhorst, R., J 
Wright, F. S., Jr 

Urbana.— Bell, A. H 
DeWolf, FF. W. 
Hough, J. L. 
Leighton, M. M 

West Frankfort. 


Winnetka.—-Bond, D. ¢ 


Magrath, C. B. 
Wood River. — Wee! 


INDIANA 


Evansville. 
Egan, T’ 
Fox, A. D. 
Ingham, W. I 
Nowlan, H. H 
Pond, A. S. 
Rickman, J. R 
Vaughan, J. R., Jr 
Wilson, E. N 
Winn, W. EF 


Coombs 


3 


H 


> 
‘ 


Bradley, B. M 


Jones, J. EF 
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Fort Wayne. 
Gary.—Howard, P. 
Griffin.—-Tarr, C. M 
Indianapolis.—_-Harvey, T. G 
Miller, H. P. 
Lafayette.—*Serviss, F. I 
Mt. Vernon.—-Spicer, W. ( 
Notre Dame.-— Mahin, E. G 
Terre Haute.-—Hert, A. K 
West Lafayette. Bray, J. | 


Stone, S. A 


IOWA 
lowa City. Anderson, K. E 
Wormer, G. 
KANSAS 


Chase.— Routh, B. I 
Wright, H. H. 
El Dorado.—Juelfs, P. H 
Ellinwood.—-Bennett, FE. N 
Borgeson, W. A., Jt 
Meyers, J. W. 
Nation, W. R 
Oakley, J. B., Jr 
Pearson, W. C 
Smith, K. L 
Tiemeier, P. A 
Warren, W.R 
Eureka. — Arnold, E 
Kluck, F. V 
Lane, B. B. 
MeGinnis, W. A 
Suder, F. E., J1 
Witherspoon, P. A., J: 
Garden City..-Brown, M. I 
*Lange, R. W. 
Great Bend.—-Gallivan, J. ¢ 
Goodier, W. R 
Prough, P. B 
Pugh, W. I 
Ritchie, R. E 
Robertson, H. M 
Gorham.—-Cameron, J. R 
Hugoton.—-Flood, W. H., J: 
Independence.-Temple, C. R 
lola.—*Russell, J. E. 
Lawrence.— Anders, E. L., J1 
Chakravorty, S. K 
Stephenson, E. A. 
Weinaug, C. F 
Liberal.—Horn, C. R 
Lyons.—Steele, J. B., Jy 
Madison.—J ones, F. 1 
McPherson.---Aukerman, R. A 
Pittsburg.—Compton, H. W 
MacDonell, V. E 
Thomas, C. Y 
Pratt.—-Bixler, R. P 
Martin, C. F 
Paymond.— Rockbhold, J 
R ussell.--Gibson, J. M 
Nyvaard, C. W 
Quillin, J. P 
Rockhold, J. W 
U lysses.__-Cheek, R. } 
Nelson, H. A 
Wagner, R. J 
Williams, W. H., Jr 
Wichita._-* Amstutz, P. T., Jr 
Barton, J. M 
Berg, J. I 
*Brooks, B. S., J 
*Brown, C.S 
Brown, W. | 
Chombart, L. G 
Cummin, J. A 
Davis, H. C 
Griggs, J. S 
Haddox, R. P 
Hall, B 
*Hamilton, T. J 
Harwood, W. k 
Hellar, DPD. I 
Hollow, W. B 
*Koester, EB. A 


Wichita. -Continued. 
Kull, D. J. 
Lund, C. I. 
Magathan, W. J. 
Maxwell, E. L. 
Mercier, V. J. 
Morgan, L. C. 
Musgrove, P. C 
Nation, W. B 
Redman, K. G. 
Schrepfer, A. M 
Sholtus, D. H. 
Smith, L. E. 
Tatlock, J. H. 
Todd, C. 
Watchous, R. W. 
Wilkonson, L. 
Witt, C. W. 

*Yates, G. L. 
Zoller, H. E. 


Zenith.—-Morgan, J. V. 
KENTUCKY 
Ashland. 


Marshall, J. H., Tl 
Means, E. C. 
Lexington.—Crouse, C. S 
Louisville.—Dunbar, C. P 
Owensboro. —Dante, J. H. 
Huffman, K. P. 
Taylor, W. W. 


LOUISIANA 


Baton Rouge.— Bearden, J. E 
Blackwell, W. G 
Craft, B. C. 
*Geyer, R. L. 
Hawkins, M. F. 
*Huner, J., Jr. 
Manville, M. F. 
*McCarter, J. H. 
McClure, P. S. 
Rose, W. H. 
Scott, A. B., Jr. 
Benton.—Chesney, R. B. 
Mills, E. J. 
Cotton Valley. 
Hock, R. L. 
DeRidder.—Hudry, L. C 
Donaldsonville. 
Winhan, H. F. 
Easton.—Sandoz, T. H. 


Carroll, A. J. 


Erath.—-Acomb, A. D. 
Eunice.—-Ireland, W. C. 
Frankl Crews, J. F. 


Golden Meadow.-——Corby, W. R 
Grand Isle.—-Allen, F. J., Jr. 

Crook, W. J., Jr. 

Dupre, H. 

Graham, J. E. 
Gueydan.—-Wood, P. O. 
Hackberry.——Couvillon, J. A. 

Simpson, J. M. 

Harvey. Graves, C. L. 

Scott, H. L. 

Willey, M. B. 
Haynesville._-Block, S. / 
Houma.-—Abbott, R. H., Jr. 

Bailey, P. N. 

Goode, W. W., Jr. 

Haley, L. R. 

Long, Joseph C. 

Rodgers, T. M., Jr. 

Tighe, T’. J. 

Jennings. —Brock, D. M. 

Lindley, K. 
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Lafayette. Cornell, D. 
Hendrick, J. O., Jr 
Jones, F. E. 

Kudla, M. N 
Laird, D. M. 
Montgomery, P 
Power, C. L., J1 
Reynolds, J. ‘T 
Smelker, P. H 


DeWitt, C. E. 


Lake Ck 


Dahl, 
Hutte 
Jasin 
Park 
Quinl 
Marrer‘* 
Monroe 
Fishe 
Osbu 
Riley 
Morgar 
Lew} 
Park 
New Ib 
New O1 
Bold: 
Clau 
Clift 
Dun! 
Dyk: 
Fitz] 
Floo 
Frat 
Gaff 
Gree 
Hee! 
Hon 
How 
Jach 
Kell 
Kip) 
Kok 
Kra 
Lee 
McC 
Mel 
Mel 
Met 
Mol 





Lake Charles..Bruce, C. A. 


Dahl, A. C. 

Hutto, O. D. 

Jasinski, E. J. 

Parker, J. B. 

Quinlan, V. L., Jr 
Marrero.—-Baker, T. ¢ 
Monroe.—-Ambrose, Z. C. 

Fisher, E 

Osburn, E. R. 

Riley, M. L. 
Morgan City. 

Lewis, G. R. 

Parks, G. B. 


Laborde, A. J. 
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Shreveport.— Continued. 
Crawford, A. H. 
*Crowell, A. M. 
Dalton, W. F. 
Dorrough, J. R. 
Flickinger, D. H. 
Fluker, R. H. 
Fowler, H. F. 
Garrett, R. O 
Gee, C. H. 
Gibbs, B. B. 
*Grage, V. P. 
Johnson, T. W. 
*Kirkpatrick, H. L. 
Kribs, C. J. 


Escanaba.—Johnson, H. A. 


Grand Rapids.—Elenbaas, J. R. 


Jodry, R. I 
Ludwig, G. E. 
Newcombe, R. B. 
Vary, J. A 


Iron Mountain.— Newton, G. C 


Iron River.—Odgers, I. D 

Jackson.—Simpson, J. B 

Ludington.—Beck, R. ( 

Midland.—-Gann, J. A 
Hautau, G. H. 

Mt. Pleasant.— Criss, C. R 
Dreher, H. P., Jr. 

Negaunee.—Boyum, B. H. 


; i. Fein. C.F. Neg: 
one nel Blombe arg, CLR Lacy, L. R. See Reearens, A. 
m © 7 
Boldrick, J. a Ww. W MINNESOTA 


Claudet, A. P. 
Clift, W. D. 
Dunlap, E. N. 


Loe 
pc G. L. 
MacRoberts, D. T. 


Duluth.—Moore, W. S 
Minneapolis.—Bennett, J. G 


McRee, B. C. rids 
Dykstra, B. Meltz Davidson, D. M. 
< Meltzer, L. H . i ? 
FitzHugh, J. R. tiga, ana McCarthy, R. F. 
food, T Mix, A. E. Smith, C. W. 


Flood, 'T 





*Montzgomery, P. 


Il Peameis. Th. Ls. + Wade, H. H. 
tg ILM. _Morriss, H. A., Jr Pipestone.—MecMillen, R. F. 
Green, B. 'T. Nowery, B. M., Jr. Wabasha.— Crosbie, R. M 

N Ogier, E. P. 
a Owen, J. H. MISSISSIPPI 
B Papp, J. C. : 

Tedkeon, T = Se Patterson, B. F., Jr. Baxterville.— Rodgers, J. A. 
—- > Perry, D. R., Jr. Brookhaven.—Ashby, W. H., Jr. 
cee’ —" Petersen, M. Q. Jeansonne, J. F. 
pata . Recknagel, L. D. 2 Lowrie, J. D., Jr. 

om . ee W.. a *Snyder, M. P Columbia.—Walvoord, J. G. 
: ogy >. Spears, W. H. Clinton.—Mather, B 
McClate they, G. E Terwilliger, P. L. Hattiesburg.—Turner, E. R., Jr. 
McDonald, S. M. 7 Wade, R. T. Jackson.— Bz — Cc. F 
McFarland, E. H Walker, 3. A Borthwick, i z . 
aa a a Be Weyland, A. H. Braunstein, jjule: 
Molaison, H. J. _ Wilson, W. G. wt ee 
Moorman, J. B., Jr Foung, V. B.. Jv. wa DC 
Gen EA oe, Sulphur.—Euwer, M. L. Harrell, D. ¢ 
aon ows + Jr. Farley, W. R. Houston, N ~ 3 
Petersen H. C Moore, J. A. Hunter, R. A 
Pike. W.S.. Jr. _ Smith, W. D., Jr. Knight, W. I 
Posgate, J.c Venice. Covington, T. E. Webb, S.N. 
Ratliff, J. P., Jr Vivian.—Ellis, W. E. Wright, J. K., Jr. 
te Waterproof.—_Fennell, O. H. Laurel.-—Baker, W. H. 
a. > Holt, C. G Beach, W. D. 

B. s »Pr. it. Smith, D. M., Jr. Bradford, J. H. 


Simmons, F. E., Jr 
Smith, B. J. 
Stream, H. H., Jr 
Sullins, R. S. 
Swan, L. B. 
Trusdell, M. C. 
Utterback, D. D. 
Van Duzee, E. N. 
Vitter, A. L., Jr. 
Watson, M. C. 
Williams, D. B. 
Whatley, E. R., Jr. 


MARYLAND 


Baltimore.—-Hart, FE. 
Overbeck, R. M. 
Singewald, J. T., Jr. 

Chevy Chase. -Manger, G. 

Royal Oak.— Riddell, G. C. 

MASSACHUSETTS 

Boston.—-Coburn, W. H. 


Rice, 
LaCroix, M. F. 


i) 


Crowe, J. E. 
Grady, E. J. 
Hamilton, W. I 
Leeton, H. B. 
sem sag! J *, 
Petrofsky. : 
Poythress, z 3 
Ramseur, W. W. 
Yoder, G. M. 
Natchez.—France, R. E 
Grant, R. G 
Heard, W. W., Jr. 


Opelousas.—Wier, J. R. i E 
Paradis.— Hoffman, H., Jr. Cambridge. Mather, K. I’. aero 5 a 
Point a La Hache. Haynes, W. P. Mage Tot 

Herbert FF. Whitehead. W. L. State College. Hughes, R. J., Jr. 
Port Barre._-Gaudet, E. W. East Milton.—Stewart, R. W. Washington.—Smith, A. L. 


Port Sulphur. Bartlett, Z. W. East Walpole. -*Conrad, C. '. —e 


Price, K. T. Greenfield._Dengler, A. T. 
Rodessa.—-Schmailz, J. P. Lenox.—-Stokes, W. E. D., Jr ae 
j Ruston.—* Corrigan, G. L. Northampton.—-Schalk, M. MISSOURI 


Shreveport. Akins, D. W., Jr. > ee. 5 > 
Baker, G. J. West Newton.-_ Brown, H. J. snladée. 2 OY 
Belchic, G. Woods Hole.-—Ericson, D. B. gig oe tar seiadaats 
Bennett, H. R. Joplin.—White, H. 

Best, W. C. MICHIGAN Kansas City... Brown, R. W 
Blake, M. L. Ann Arbor *Katz, D L. Capron, W. C 


Columbia.— Keller, W. D. 


Brooks, T. P. Crystal Falls.—Royce, J. Lee, M. 
Brown, Cc. C. Detroit.—-Boegehold, A. I. Poor, W. 
Carpenter, M. A., Jr. *Klapka, K. J. Rolla. F seen D. L 


Caster, E. I 


4s Parker, R. F. 
Childs, W. L., Jr 


*Stickel, J. F., Jr 


Randolph, E. J 
St. Louis. jonham, L. C 





j Clark, G. A. Ulvaling, R. A. Green, F. 
Clark, W.H Wicklund, J. V., Jr. Gross, H. E. 
Cox, H. M. East Lansing.-—Boyd, H. F. Jenkins, W. J. 
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St. Louis.—Continued. 
Macelwane, S. J., J. B. 
Tolman, C. 

Stearn, N. H. 

Webster Groves.—Averill, J. R. 

Wheeler, H. A. 
MONTANA 

Anaconda.—Yob, P. C. 

Billings.—-Gilles, V. A. 
Shay, D. C. 

Butte.—Bowman, M. W. 
Briney, W. J 


Bukvich, J. 
Jovick, J. N. 
Martin, A. on 
Peterson, W. 

Cut Bank. he. H.N. 
Hupp, J. E. 


East Helena.—Svendsen, P. V. H. 


Glendive.—Heskett, D. M. 
Schroth, H. A. 


Great Falls.—Chamberlain, V. R. 


Washburn, E. N. 
Kalispell.—Aronow, W. B. 
Lewistown.—Griffith, E. G. 


NEBRASKA 


Lincoln.—Schramm, E. F. 
Omaha.—Bayless, |. N. 
Hanley, J. M. 
*Kirby, M. E. 


NEW JERSEY 


Barber.—McLellan, R. D. 
Belvidere.—Focht, D 
Burlington.—Samuels, M. 
Carteret.—Bowman, J. P. 
Elizabeth.—Brown, D. F. 
Manville.—Amero, R. C. 
Morristown.—Estabrook, E. L. 
Murray Hill.—Crowe, J. J 
Newark.—Works, N. C., Jr. 
New Brunswick. Hayes, A. O. 
Nutley.—Hepburn, J. W. 
Plainfield.—* Buel, H. G. 
Princeton.— Elgin, J.C. 

Thom, W. T., Jr. 
Ridgewood.—-* Miller, G. U. 
Summit.—-Pardo, G. 
Trenton.— Wolff, F. A. 
Upper Montclair._-Heath, R. D. 
Westfield.—-Sowerwine, E. O. 
Wood Ridge.—Tillson, B. F., Jr 


NEVADA 


Ely.—* Walker, W. J. 
McGill.—* Webster, B. F., Jr. 
Reno.—Richardson, W. V. 


— 


NEW MEXICO 


Albuquerque.-—Bradish, B. B. 
Hall, E. A. 
Hoover, W. B. 


Merillat, J. R. 
Artesia.—Chain, J. H. 


*Sheldon, V.P. 
Aztec.—*Silver, C. 
Carlsbad.—*Pratt, W. E. 
Clovis.—Harrison, E. 
Farmington.—Downey, W. J. 
Green Tree.—Hill, H. B. 
Hobbs.—Adams, J. W. 

Barber, J. B. 
Decker, G. J. 
Freeborn, R. L. 
Freeze, G. I. 
Garner, J. H. 
Handwerk, G. EF 
Kemnitz, A. A. 
Lamont, N. 
McNaughton, J. P. 
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Hobbs.—Continued. 
Midkiff, O. K. 
Powell, D. A. 
Randolph, W. 
Storm, L. O. 
Swaim, H. W. 
Watson, G. C. 
Jal.—Kincaid, J. L. 
Mannas, W. J. 
Zuefeldt, R. H. 
Los Alamos.—-Jenkins, M. E 
Monument.—-Hocker, R. L 


Roswell.—Crandall, R. 
Foley, E. J 
*Hanson, E. A. 
*Kelly, J. M. 
Morrell, F. 
Stipp, T. F 
Van Eaton, M. R. 
Silver City.— Altman, C. R. 


NEW YORK 


Bolivar.—Thompson, J. A. 

Bronxville..-Naramore, C. 

Douglastown.. Thompson, J. S 
Thompson, L. S. 

Endicott.—Bartle, G. G. 

Fredonia.—Locke, W. G. 

Hartsdale.—Ruedemann, P. 

Maspeth.—-Stutter, A. E. 

Millerton.— Hose, T. S. 

New York City. 
Alderman, C. R. 
Appleton, H. N 
Bailey, E. G. 
Baker, N. FE. 
Baker, R. F. 
Bartlett, F. W. 
Bell, H. S. 
Bernard, G. M. 
Bleecker, E. S. 
Bowman, J. H. 
Bowman, ~ S. 
Breyer, F. 
Brokaw, iy D. 
Brunjes, H. L. 
Campbell. W. 
Cantey, W. D. 
Case, H. 

Case, W. B. 
Chapman, A. H. 
Claiborne, J. T., Jr 
Clark, J. A. 
Clark, W. A., Jr. 
*Condit, D. D. 
Cooper, M. D., Jr 
Corey, G. H. 
Corwin, W. G. 
*Coryell, H. N. 
Crum, H. E. 
Cumming, D. R. 
Curtice, A. A. 
Davies, F. A. 

del Giudice, G. R. M. 
Dixon, A. F. 
Drake, N. D. 
Duce, J. T. 
Eagles, H. M. 
Eddins, G. E. 
Estabrook, E. I. 
Evans, J. R. 
Farrand, W. H 
Fath, A. E. 
Finney, W. = 
Fleming, R. 
Fletcher, L. 
Fraser, A. 

Freie, A. J. 
Galloway, A. J. 
Gibson, L. C. 
Greig, D. A. 
Hall, J. H. 
Hamilton, C. W. 
Haskell, S. 
Haworth, A. J. 


Abrams, F. W 


t 
New York City.—-Continued. | Olean.- 
| Saratos 
Healey, P. J. Syracu! 
Hedberg, H. D. Carri 
Heston, J. E. Troy.— 
Hill, K. E. Wellsv: 
Hills, R. C. Woodsi 
Hindes, E. P. de U 
Holman, E. 
Howard, F. A. I 
[liopoulos, G. Cc. 
Isom, E. W. | Durhat 
Jablonski, E. 
Jackson, B. R. 
Johnson, R. H. 
Judson, W. Cantor 
Kalb, J. L. Gira 
Kaufman, G. F. , 
Kennedy, E. J., Jr. a 
Kinney, H. D. Frer 
Klimkiewicz, W. J. Mar 
Knapp, T. J. Pine 
Knebel, G. M. | Rob’ 
*Knutson, C. J. { Wel 
Kraft, P. . 
Laudermilk, J. I. — 
Leary, D. F An¢ 
*Lisle, B. O. Cott 
aa M. - Her 
Lockett, C. L., Jr. an 
Lovejoy, J. M. > 
Lucini, L. Pile 
Lundy, W. T. i 
McAuliffe, H. E. oar 
*McKee, H. H. Tod 
Mackenzie, K. G. We 
MacQuarrie, J. M. y 
McCulloch, J. P. }  Findl: 
McIntosh, A. J. Ask 
Martin, W. D. Bar 
Miglietta, J. R. Ber 
Minister, P. F. Dur 
Moore, T. V. Em 
Moulton, G. F. Fur 
Munoz, J. R. Nol 
Neal, E. S. Sov 
Nix, D. Jacks 
Notestein, F. B. Lane 
Old, R. E., Jr. { Lima 
Olson, W. S. Mart 
Page, H. W. Oxfo 
Park, D. E. Youn 
Pogue, J. E. Zane 
Pyre, A. 
Racek, E. 
Raymond, X. G. 
Read, N. H. Ada. 
Rice, C. L., Jr. 
Ristori, J. W. — 
Ruby, G. M. ’ M 
Salnikov, I. S. M 
Schider, R. M 
Sealey, F. C. Tr 
Shannon, P. F. 
Sherman, R. H. Bar 


Sinsheimer, W. A. B 
Struth, H. J. : 
Suter, W. G. B 
*Taber, G. H., Jr. 
Terry, L. F. - 
Townsend, R. 
Van der Linden, B. H. } - 
Wasson, H. J 
Watson, B. S. : 
Weber, G. H. E 
Weeks, L. G. F 
Weidner, P. N. G 
Wells, O. W. H 
Westlake, E. H. H 
Wharton, H. J. H 
Whetsel, R. V. F 
Winkler, B. O. H 
Woessner, C. F 
K 


*Zavoico, B. B. 
Zimmer, B. N. 
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Olean.—Laverty, F. W. 


Saratoga Springs. —Strock, L. W. 


Syracuse.—Apfel, E. T. 
Carrier, W. H. 
Troy.—Beers, R. F. 
Wellsville.—Holbrook, G. W. 
Woodside, L. I.- 
de Uribe-Echebarria, L. 


NORTH CAROLINA 
Durham.—*Berry, E. W. 
OHIO 


Canton.—Belden, M. B. 

Girardi, D. J. 
Cleveland.—Creelman, G. D. 

Downey, H. A. 

French, R. W. 

Martin, W. E. 

Pine, P. R. 

Robinson, J. F. 

Wellman, S. K. 
Columbus.— Alkire, R. L. 
*Andrix, N. W. 

Cottingham, K. 

Herndon, L. K. 

Kendrick, J. F. 
*0’Rourke, E. V. 

Pilcher, J. M. 

Ring, D. T. 

Russell, H. W. 

Spieker, 3 M. 

Todd, F. C 

Wyer, S. ‘Ss 
Findlay.—Anderson, J. D. 

Askam, J. C. 

Barlow, W. H. 

Berwald, W. B. 

Dumbros, N. G. 

Emery, W. B. 


Funk, F. J. 

Noble, G. W. 

Sowards, G. 
Jackson.—Jones, E. A. 
Lancaster.—Alten, G. H. 
Lima. MacMonne ll, J. ° 
Martins Ferry.- Balcar, F. 
Oxford.— Wade, 
Youngstown.— a He tre, J.P. 
Zanesville.—Straker, J. W. 

OKLAHOMA 
Ada.—*Nowels, K. B. 
Ardmore.---*Fell, H. B. 


Matson, T. E. 
McCready, W. 
Millard, F. S. 
Moore, C. R. 
Tomlinson, C. W. 


Bartlesville.—Ambrose, A. W. 
Bartz, M. H. 
Beecher, C. E. 
Bertch, T. M. 
Binckley, C. W. 
Carpenter, A. H. 
Carpenter, P. G. 
Cook, A. B 
Dimit, C. P. 
Eilerts, C. K. 
Elliott, G. R. 
Evans, W. R. 
Fowler, H. C. 


Hannum, G. H. 
Harris, H. M. 
Hatfield, J. R. 
Herman, A. T. 
Kaveler, H. H. 





Bartlesville.—Continued. 


Kelly, H. S. 

Langford, C. M., Jr. 

Matthews, T. A. 

Meadows, P. 

McKeithan, D. R. 

Merrell, C. L. 

Morris, W. L. 

Parsons, E. D. 

Poettmann, F. H. 

Powell, J. P. 

Price, H. C. 

Rippel, A. M. 

Roberts, W. A., Jr. 

Robitshek, M. F. 

*Sands, J. M 

Smith, S. 

Taliaferro, D. B. 

Tarner, J. 

Turner, C. E. 

Uzzell, W. T., Jr. 

Voss, M. D. 

Walden, B. W. 

Walls, W. S. 

Webb, H. C. 

Weeks, W. B. 

Wood, G., Jr. 
Britton.—*Kimmell, G. O. 
Broken Arrow.— 

Baltosser, R. W. 
Chelsea.—Milam, H. S. 
Chickasha.—Heil, R. C. 

Trimble, G. A 
Dewey.—Tynan, J. W. 
Drumright.—Phelps, W. D. 
Duncan.—Bentley, C. A. 

Clason, C. E. 

Halliburton, J. C. 

Hassebroek, W. E. 

Leichliter, O. G. 

Meaders, L. B. 

Miller, C. R., Jr. 

Montgomery, P. C. 

Owsley, W. D. 

Puckett, J. R. 

Tomlinson, J. R. 
Edmond.—Borror, J. W. 
Elk City.—Pullin, G. W., Jr. 

Sullins, C. A 

Zoller, J. W. 

Enid.— Cotton, D. W. 
Cotton, D. W. 

Muir, J. L. 

Waters, M. W. 

Yarborough, J. E. 
Fairfax.—Casey, E. H. 
Guymon.—Kautz, A. R. 
Healdton.—Henagan, J. M. 

Smith, O. L., Jr. 

Stitt, I. B., Jr. 
Holdenville.—Cummings, W. R. 
Hominy.—Lacrone, R. W., Jr 
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WE THE BANAUSIANS 


By Hans H. Suter 
Trinidad Leaseholds, Ltd. 
Point-a-Pierre, Trinidad, B. W. |. 





In reply to BANAUSIA*, a geologist defends specialization by asserting that 
it is necessary in our petroleum powered civilization and that profit is still 
the driving force for both the executive committee and the foram hunter. 


Banausia is on the way to becoming a best seller without 
the benefit of the book club. It has been read widely, and is 
being debated wherever the homo petrolifer sub-species of 
homo faber is active. 

This banausian read the article with raised eyebrows and 
put it down with vague feeling of hypo-banausia. The impli- 
cations are clear, but not all so simple as they appear—the 
anti-banausian dustfall covers more acres than is apparent. 

One is bound to note that exploration has been singled out 
for a special dusting. Banausia is a challenge and is asking 
for an epi-banausian reply. The crowd of banausians is large. 
the number of “special” experts increases yearly, not only in 
the oil industry and the tax-gathering governments, but every- 
where. Some of the vice presidents may belong here with their 
loyal distaff side. upon whose frail shoulders apparently falls 
such heavy tasks as selecting right dates. right sands. right 
places, etc. 

The story of the extinction of the sabre-toothed tiger does 
not scare us in the least. We are all headed for the same 
destiny as the switchboard operator and the engine driver. 
Specialization is: obviously a symptom of a developed civili- 
zation. They had the same trouble in the Palaeolithic, then in 
the Neolithic. It was painful enough to switch from flint to 
bronze, but in the end they managed it. 


Banausia Without Thrombosis 

Specialization does not necessarily imply arteriosclerosis 
senilis, specie petrolifer, with incumbent danger of throm- 
bosis. So long as specialists are willing to play to any house 
and let the facts speak for themselves. specialization is not 
dangerous, it is a boon. Much more malignant to a civilization 
is its inability to change its alphabet or its system of weights 
and measures. Look at the Chinese painting frantic messages 
in ideograph, or at the Russians who were not even able to 
change their calendar and are 13 days (or is it 13 centuries) 


* BANAUSIA, by Reese H. Taylor, March, 1949, Journal of Petroleum 
Technology. 
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behind the west, and look at the splinter in our own eyes. We 
can’t even get rid of that antiquated medieval eo-technical 
foot-and-inch system and that blankety blank fahrenheit. 

The scientist addict to banausia that he is) 


(great very 


often is the first to change—indeed it’s usually he who advo- 
cates the changes. We advocated the change from the driller’s 
log to the electro log; who invented and insisted upon con- 
servation, and for what purpose and with what results? To be 
singled out for “progressive” (or is it evolutionary regres- 
sive?) banausia in the face of the above is quite something. 
Manifestly, every progress, or let us say almost every progress, 
is the efficiency of oil exploration and exploitation has been 
suggested by the banausians and was adopted so often over 
the opposition or indifference of what we may call anti- 
banausians. It seems to me that on the average the impractical. 
dreamy-eyed, introverted banausian is more willing to change 
than the so-called hard-boiled, realistic, practical man, the 
prototype of anti-banausian, I presume. 

However, to be candid there is a sore spot in this banausian 
world. It is lack of appreciation of the role and function of 
banausia and lack of proper organization and administration 
of it. The fault lies as much with the banausians: as with the 
anti-banausians. The ecology and needs of that strange plant 
banausia moderna is simply not sufficiently understood. Then 
there is also the problem of one banausian encroaching upon 
the field of another, but this is a piece of linen which needs 
to be washed with a special soap. 

What is the set up which will give us the benefit of banau- 
sianism without its evolutionary dangers? 

It is not anti-banausia, it is simply one-over-banausia. This 
is not to be equated with the opposite of a banausian. This 
opposite is obviously a mighty, an olympian creature. He has 
the interest of the people at heart and never forgets the indi- 
vidual detail over the general perspective. The Greeks had a 
name for him, too. Since the species was most often found in 
or near a town (Polis )they aptly called him a politician. 
They say that the species is not unknown even today. 
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No, the one man wanted is perhaps not quite a politician. 
it is one who can rule over but need not lord it over the 
banausians. The best rulers are native sons. Therefore. the 
man over the banausians is a banausian himself. 


Science Versus Tactics 


The problem is to stop and prevent banausian erosion. The 
remedial measures are obviously to stop it at its source, canal- 
izing the stream; to build dams, sluices, and to get a gateman. 
Facts must be faced. What are man-made ones, what are those 
of nature? What to do in a virgin territory, what in a country 
thrice cut over? Instead of “give me the men” it may well be 
“give me the territory”. Then there is also that famous notion 
of relativity. Use methods commensurate with the task. This 
reminds us of the bombing operations—as the navigator tells 
us, “It’s a waste to use celestial navigation to pinpoint a 
bombing target.” You use it to narrow down your search area. 
and eventually the bombsight must take over. It would be a 
waste of effort and time to look through the bombsight all 
the way and it would be useless to ask the bombardier and 
his companions to guide the whole mission. One must com- 
mand, guide and select; there must be a filter through which 
to pass the information. 


It is not so much scientific method which is here involved in 
all these bombing missions but rather tactics. Take the field 
commander; he has his chief-of-staff who collects, sifts and 
translates the intelligence and selects the target with the help 
of banausian subordinates. He formulates a plan of action 
which is a compromise in the light of available means and 
not always a scientific compromise at that. Finally he comes 
up with a recommendation for action with calculated risks. 
It is he alone who sallies forth to the brass to plead with him 
and convince him of the soundness of the recommendation. 


Don’t forget the statistical relations. Every campaign brings 
casualties and if you fail to act for fear of casualties and if 
you fail to act for fear of casualties you may lose the action, 
and in the end the war. 


In essence, the search for oil is a matter of tactics rather 
than of science: there is that political aspect. There may be 
obligations which have nothing to do with science and there 
is always the hurdle of limited means. In the petroleum indus- 
try we have a counterpart to the chief-of-staff and his func- 
tions are fundamentaily the same, though differing in subject 
matter. The geologic chief-of-staff should be able to canalize 
the efforts of his fellow banausians with a minimum of inter- 
ference from the brass. He is the logical “one-over-banausia”™. 


This brings me to the micro-palaeontologist, that useful 
individual, who is said to be ever scratching the ground for 
bugs. It seems to me he should be congratulated for his re- 
mark about the benefits from a dry hole which he made over 
and above his line of duty. Wasn't he the only one who had a 
point of consolation? You paid 250,000 dollars for a look at a 
“black Golconda” and got a grey buy instead. Too bad, but 
what if his Plectofrondicularia leads to oil 10 miles updip? 

Changing the tack ever so slightly isn’t there a need or a 
possibility to invent, perfect and use a cheaper mechanical 
method of throwing the dice. making hole? Perhaps it’s time 
for yet another banausian. 
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We are willing to bet one grand the present-day generation 
has as many pioneers as any before. Given a virgin territory 
they would sail right in. hobnailed like their fathers, and in 
a jiffy locate and test those structures visible on the surface 
and within easy reach of a home-made hole-master. 


We The Banausians 


First we heard of the profit motive. It’s now a little out 
moded. Both profit and the shareholder have been relegated 
to a back seat; in places they are even surrounded by a 
Spanish curtain. They will reappear, though, in the not too 
distant future, chastised, perhaps, but nevertheless proudly. 
Now the order of the day is service to the people. The service 
motive as incentive is an admirable, though not original. idea: 
unfortunately, it is too vague to be effective. 


Incentives there must be, and realistic ones at that, specific. 
commensurate ones, or let’s say incentives with “perspective”. 
It’s comparatively easy to coax an extrovert but there are some 
doubts that every banausian will sally forward to the call of. 
“Come, ye modern hewers of wood and drawers of water.” 


The first attention of a banausian must go to his profession. 
for without his profession he is no good at all. Next he must 
be loyal to his employer, for he gives him his daily bread. 
Then, and only then, can he look in perspective at that mystic 
personality “the people”. He must and can only see the world 
through his own eyes. 


Here we are supplying a rare elixir to the people, only to 
see it go up in smoke. The public. the people, are often fickle. 
They will switch to another elixir the moment they feel like 
doing so, and we the banausians often help them in this. And 
the thanks we get. if any, are heavier and heavier taxation. 
It seems that we the banausians are part of the people, too. 
and as such we should take an active rather than a passive 
attitude and sally forth to teach the people to make a more 
lasting use of the product of our daily effort. We should teach 
them to use it as raw material for something more permanent 
than smoke. It took nature thousands and thousands of years 
to form petroleum, and nature kept it for countless millions 
of years in store for us and here we go and blow it up in a 


puff. 


The banausian is after professional satisfaction, after pro- 
fession and scientific profit. the finding of a law of nature, the 
verifying of some facts on an economic and industrial scale. 
This once in a while results in finding oil but he is in the oil 
industry because it gives him just the change he wants. 

The banausian’s place in the oil industry is not unlike the 
case of the algae and the fungus which form in an ecologic 
symbiosis Lichen and both thrive on it and both profit 
from it. 

Seen from a global standpoint the consequences of speciali- 
zation are not so serious as yet so long as the basic education 
remains sufficiently broad, and there are few situations that 
cannot be dealt with satisfactorily by means of a responsible. 
federative organization and its complement the properly de- 
centralized administration. We are all after satisfaction. we 
all have our incentives but everyone has his own after a 
fashion, all being variations of the profit or force type. So 
long as this is recognized we shall go forth to whatever out 


civilization has in store. xk ke * 
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A NOTE ON THE VALUATION OF RELATIVE PERMEABILITY 


Recently equations have been pre- 
sented by Rose and Bruce’ and by 
Rose’, showing how the relative perme- 
ability of a reservoir rock may be de- 
termined from the capillary character 
of the rock. In particular, equations 
were developed to show the relationship 
between capillary pressure and the ef- 
fective permeability to the wetting 
phase in a poly-phase flow system. The 
equations are as follows (nomenclature 
the same as in the Rose and Bruce 


paper): 


Rose and Bruce assume that the 
average length of path (L,), which the 
wetting fluid follows in flowing through 
a porous media is independent of the 
saturation to the wetting phase, so that 
| 
~— is a constant dependent only on the 
rock, and the permeability to the wet- 
ting phase is a function of the satura- 
tion and of the capillary pressure: 


, K,. . P,, ‘ 
Ky = K = Ss (7) se = oe 


In measuring the flow of electric 
current through partially saturated core 
samples, it has been observed that the 
electrical resistance usually is not a 
simple linear function of saturation. 
This fact indicates that the average 
length of path in the flow of electric 
current is not independent of satura- 
tion, but rather that the tortuosity of 
the path depends upon the average sat- 
uration to the conducting fluid as well 
as upon the characteristics of the rock. 
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By OwEN F. THORNTON 


The Texas Co., Houston, Texas 


itself. Inasmuch as the flow of fluid 
and the flow of electric current in many 
respects are analogous, it may be indi- 
cated further that the length of path 
for fluid also may not be independent 
of saturation. The following relation- 
ship can be derived to express the re- 
sistance to flow of electric current 
through a core sample partially satur- 
ated with conductive wetting phase, the 
non-wetting phase being non-conductive: 

Roo. Lt 

—- = —— . ~ « « © (5) 
where L’ is the average length of path 
followed by the current in flowing 
through a length 
ated core, where L’ is the length of 


L of partially satur- 


current path when the core is fully 
saturated, and where R, and R, are the 
specific resistivities of the partially sat- 
urated and saturated core sample, re 
spectively. 

It will be noted that R,, the specific 
resistivity of the core sample when 
S~ = 1.0, is equal to the “formation re- 
sistivity factor’’ multiplied by the spe- 
cific resistivity of the saturating fluid. 

If it be assumed that the average 
lengths of path for fluid flow and for 
the flow of electric current are the same. 
then equation (5) may be combined 
with equations (1), (2) and (3) to 
give the following relationship: 


. _ Mee fL.) (Pe) 

= = 5, | — pa 
k= =S(E) (CF) 
.76.. ( Pr\ 
So Ske r 

The above equation suggests includ- 
ing a correction for tortuosity when 


calculating the relative permeability of 
a reservoir rock to a wetting phase. 
The correction factor may be obtained 
from the resistivity-saturation relation- 
ship. For instance, the following calcu- 
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lations are obtained for the unconsoli- 
dated sands described by Leverett**: 
a Ke 
S. R./R.* Px/P.’ (Calc.) (Obs.)* 
0.30 0.08 0.88 0.02 0.0 
0.40 0.16 0.94 0.06 0.04 
0.50 0.27 0.97 0.14 0.11 
0.60 0.40 0.98 0.26 0.21 
0.70 0.53 0.98 0.39 0.35 
0.80 0.68 0.99 0.57 0.54 
0.90 0.84 0.99 0.77 0.76 
1.00 1.00 1.00 1.00 1.00 


It will be noted that the agreement 
between the calculated points and the 
observed data is rather good. Further 
investigation of the above method for 
obtaining relative permeabilities may 
be merited. 

For many sands within specified 
ranges of saturations the following re- 
lationship has been found to hold ap- 
proximately’: 

KR, 

R, 
The exponent n in the above equation 
has been found to equal two for many 
sands so that equation (6) reduces to 
the following: 


P,\ P, 
- man 8 = = =S - 
- one ™ ( P. ) . i¢ rm ) 


The writer acknowledges the permis- 
sion of The Texas Co. to submit this 
note for publication. 

1. Walter Rose and W. A. Bruce—Jnl. 
of Pet. Tech., Vol. 1, No. 5, p. 127 
(1949). 

2. Walter Rose—Jnl. of Petr. Tech., 
Vol. 1, No. 5, p. 111 (1949). 

3. G. E. Archie—Trans. AIME, 146, 
54 (1942). 

1. M. C. Leverett—Trans. AIME, 142, 
152 (1941). 

5. M. C. Leverett—Trans. AIME, 132, 
149 (1939). xk 
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A NOTE ON WELL CEMENTING AT LOW TEMPERATURES 


by 
Roscoe C. CLark, Jr. 


Stanolind Oil and Gas Co., Tulsa, Okla. 


In October 1945, R. F. Farris. in an 
AIME paper entitled Method For De- 
termining Minimum Waiting On Ce- 
ment Time, presented a method for 
calculating the minimum WOC* time 
required in oil well cementing opera- 
tions. Briefly. this method consisted of 
shutting in a well, after the cement 
had been placed, and noting the time 
required for the wellhead pressure to 
reach a maximum. This time was then 
multiplied by a factor of 1.5 to deter- 
mine when the cement had reached 
sufficient strength to support the weight 
of the casing. 

\s a result of this work, a number 
of areas have reduced their WOC time 
requirementS with the subsequent sav- 
ing of considerable rig time. 

*WOC, abbreviation for “waiting on ce- 
ment”, indicates the time from when the 
cement is mixed to the time when sufficient 


strength has been obtained to allow the drill- 
ing of the plug. 


The tests conducted by Farris were. 
for the most part, conducted under 
cementing temperatures in excess of 
70°F. This was done because in the 
overwhelming majority of cases, ce- 
menting temperatures are in excess of 
70°F (only in the northern part of the 
country. primarily in the Rocky Moun- 
tain area, in cementing surface casing 
are temperatures below 70°F. encoun- 
tered, and such temperatures occur only 
during the winter months). The Stano- 
lind Research Laboratory since that 
time has performed a number of tests 
both in the laboratory and in the field 
to evaluate this WOC factor when ce- 
menting temperatures are lower than 
70°F. The results of these tests indi- 
cated the need for greater WOC time 
in areas affected by abnormally low 
cementing temperatures. These tests in- 
dicated that a WOC factor of 2 (Time 


from start to mix cement to maximum 
wellhead pressure x 2 = Time to drill 
plug) will allow sufficient time for the 
cement to develop adequate strength. 


A field test under abnormally low 
cementing temperatures (surface tem- 
perature 35°F.. mud discharge tempera- 
ture <70°F. and cementing depth 500 
ft.) in the Rangely Field, Colorado, us- 
ing the WOC factor of 2, indicated the 
time to drill the plug as 45 hours. Well 
conditions preventing getting back into 
the well until a 48-hour WOC time had 
elapsed. At this time, the plug drilled 
firm to hard indicating that the cement 
had reached its final set. 


It is contemplated that during next 
winter additional field tests will be per- 
formed to further check the results of 
the laboratory and field tests conducted 


to date. x kk * 
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Gail Moulton 
Nominated As 
Institute Director 


At the June 15 meeting of the AIME 
Board of Directors, Gail Moulton. geol- 
ogist for the Chase National Bank in 
New York, was nominated by the Board 
for the post of director at large. His 
tenure of office will be for three years. 
beginning in February, 1950. 

Gail has been very active and inter- 
ested in AIME affairs, and he is now 
serving as vice chairman of the Petro- 
leum Branch. His biography was pub- 
lished in the March JournaL. * * *® 


Were You There, Friend? 


The Petroleum Branch Directory, is- 
sued June 15 was based on a card file 
provided from New York headquarters. 
In accordance with Institute policy. this 
card file contained only the names of 
members who had indicated in writing 
their desire to receive the JoURNAL ot 
PETROLEUM TECHNOLOGY, thereby meet- 
ing the administrative requirement for 
official 


Branch members. 


classification as Petroleum 

At the date the cards were sent to 
us some 500 members of the AIME 
through oversight or misunderstanding. 
had not indicated which of the three 
monthly journals they wished to receive 
and so could not be assigned to any 
Branch. In the interval since compila- 
tion of the Directory was begun many 
of these members have made clear their 
desire to receive the JOURNAL. In order 


that the Directory be made as complete 
as possible we will print in the August 
JOURNAL one or more pages in the style 
of the Directory, which can be clipped 
and pasted in the Directory. This is not 
a perfect solution, but better, we think. 
than letting the matter rest on a tech- 
nicality. 

The basis for the supplementary 
pages to be printed in the August 
JournaL will be the coupon below. 
which should be typewritten and mailed 
to us before August 2. This coupon is 
only for the use of those members of 
the Institute who are receiving the 
JourNAL oF PETROLEUM TECHNOLOGY 
and who were not listed in any manner 
in the Directory. It is not intended for 
use in effecting changes in your present 
Directory listing. A facsimile of the 


coupon may be used. xe 
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Production Research... 


Present and Future 


Morris M. Muskat 


Gulf Research and Development Co. 


Pittsburgh, Pennsylvania 





A leading research man measures our present production know-how, looks into the future, and says a 


research man is born and not made. 


To the extent that the title of this 
symposium refers to educational aspects 
of the petroleum industry, the present 
speaker ‘is excellently qualified to say 
nothing. His only experience in the edu- 
cational field was limited to one year of 
a college instructorship and two years 
of part-time teaching as a “teaching 
fellow”, all more than 20 years ago. In 
those days there were very few petro- 
leum engineers, as we know them now. 
and at that time the author hardly even 
knew that there existed a petroleum 
industry. 


In discussing the subject of produc- 
tion research in this forum no attempt 
will therefore be made to outline spe- 
cifie curricula related thereto, or to list 
educational requirements. It is hoped. 
however, that those who are profession- 
ally engaged in the field of education 
will be able to draw at least some perti- 


_Paper presented to Mineral Industry Educa- 
tion Division, AIME Annual Meeting, San 
Francisco, February 13-17, 1949. 
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nent implications from a more thor- 
ough understanding of the nature and 
problems of production research. 


To emphasize that the author pos- 
sesses no pedagogical ability no defini- 
tion will be given of the term “produc- 
tion research”. And yet he must con- 
fess that on many occasions in discus- 
sions of technical subjects he has _ in- 
sisted on having the terms defined, as 
most teachers presumably would do, 
Why not here? Simply because a defi- 
nition would probably be the most con- 
troversial and least significant aspect of 
the whole subject. To be somewhat 
more philosophical, however, we may 
perhaps appeal to the pragmatic and 
operational credo developed by the 
modern physicist. When you ask him 
what light or an electron really is, he 
feigns complete ignorance. He might 
even retort that even if he had any no- 
tion of an answer he would refuse to 
give it, because you wouldn't know 
what to do with it, nor would you know 
whether it was right or wrong. On the 
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other hand, if he isn’t too anti-social 
he might agree to tell you all about the 
observable and measurable properties 
of light or electrons and to describe to 
you how they behave under various cir- 
cumstances. From that story you could 
make your own definitions if you cared 
to, provided you don’t request his ap- 
proval of them. 


In the same manner we may sidestep 
the question of defining production re- 
search and devote our attention some- 
what more profitably to a discussion of 
some of its varied aspects. Before enter- 
ing upon this, however, we shall touch 
once more on the matter of terminology 
in a negative sense. That is, we shall 
exclude from the scope of our discus- 
sion matters such as drilling, drilling 
muds, flow string performance. well 
treatment, etc., which are often included 
among the activities of production re- 
search groups, and limit ourselves to 
those aspects usually described by the 
term, “reservoir engineering”. For the 
latter, too, you are free to create your 
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own definition in the light of what you 
feel its component parts or attributes 
may be. 


The Origin of Production 
Research 

What have we learned from produc- 
tion research? And how did this come 
about? Let us consider the latter ques- 
tion first. The answer, in a word, is 
evolution. Production research is not a 
discovery. It is not an invention. It is 
not a mystical or abstruse theory cre- 
ated by a flash of genius. The produc- 
tion research activities of this nation 
today represent merely the current state 
of 2 continuously expanding and grow- 
ing effort devoted to the study, from a 
physical and physico-chemical stand- 
point, of how and why oil is produced. 
In contrast, to some of the other in- 
dustrial scieutific activities the two 
prime movers of research — necessity 
and curiosity — were originally applied 
in the case of production research in 
reverse order, namely, curiosity first 
and necessity second. In the early days 
of the industry once the oil field was 
discovered, it required but little scien- 
tific skill and effort to produce the oil. 
There was no compulsion to produce 
efficiently, or to conserve reservoir 
energy. The black gold turned yellow 
with the greatest of ease. Research was 
not needed. 


It was scientific curiosity that led to 
the early studies of the properties and 
behavior of petroleum fluids and petro- 
leum bearing rocks. Indeed it was pri- 
marily the group of petroleum engineer- 
ing pioneers of the Bureau of Mines of 
the twenties and their contemporary 
geologists in the Federal and State 
governments and in some of the univer- 
sities who initiated these efforts. No 
doubt various other factors, such as 
the obligation to evaluate natural re- 
sources, gave support to these activi- 
ties. But in the main, the origin of pro- 
duction research was essentially an en- 
terprise in pure science. 


It is no discredit to the oil industry 
that its contribution, as motivated by 
both current and long range necessity, 
followed rather than originated this 
field of technical effort. On the con- 
trary, the subsequent developments by 
industrial research laboratories and the 
work they have supported or encour- 


ceormae td . .'. 10 


aged in academic institutions have 
amply shown that the stimulus of ne- 
cessity or economic return has led to 
such marked progress as compares 
favorably with that of any pure re- 
search investigation. Indeed, the cur- 
rent direct expenditures for production 
research by the oil industry undoubted- 
ly exceeds greatly those in upjversity 
and government laboratories. 

As in all sciences, the physics of oil 
production developed but slowly until 
the tools of research and basic experi- 
mental observations became available. 
One of the most important of these was 
the development of practical bottom 
hole pressure measuring instruments. 
The true reservoir pressure data that 
were thus recorded gave for the first 
time an idea of the reaction of the res- 
ervoir to production processes. The con- 
struction of bottom hole samplers per- 
mitted a determination of the gas con- 
tent of reservoir crudes and _ their 
changes in volume with declines in pres- 
sure. The design of practical core bar- 
rels greatly increased the availability 
of samples of reservoir rocks for the 
study of their properties. It is these 
tools which made possible the growth 
of an understanding of what production 
research could and should do. And, as 
has been the experience in all scientific 
endeavors, each investigation, while an- 
swering specific questions, has raised 
many others requiring still further 
work. So, while much has been learned, 
the broad problem has become so en- 
larged that there always seems to be 
more yet to be done than has already 
been accomplished. 


What Has Been Learned 


It would represent a gross lack of 
appreciation of the accomplishments 
of production research to date to at- 
tempt their recounting in a few thou- 
sand words. Here we shall restrict our- 
selves only to brief statements of the 
broad features of some of the major 
results without any pretense of com- 
pleteness. Nor will any proofs of the 
conclusions, either from laboratory or 
field evidence, be presented. 


Production research has led to a gross 
understanding of oil producing reser- 
voirs and of their producing mechan- 
isms. As the result of production re- 
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search we know now the physical and 
thermodynamic characteristics of petro- 
leum fluids. We know how to charac- 
terize reservoir rocks quantitatively. We 
know the sources of oil expulsion ener- 
gy. And we know in a broad sense to 
what extent and how these can be con- 
trolled and supplemented. Let us review 


these subjects briefly. 


A. The Reservoir Fluids 

The great majority of reservoir oils 
contain dissolved in them large quanti- 
ties of natural gases. In many the quan- 
tity of dissolved gas is not sufficient to 
saturate the oil at the prevailing reser- 
voir pressure and temperature. In these 
the saturation or bubble point pressure 
may be from a few to as much as a 
thousand psi below the reservoir pres- 
sure. In most cases, however, the reser- 
voir oil is saturated at the reservoir 
pressure, or there is an excess of gas 
which overlies the oil zone as a free gas 
phase. For crude oils of 35° API the 
dissolved gas content will be of the 
order of 300 ft.*/bbl. at a saturation 
pressure of 1000 psi, and will rise to 
approximately 850 ft.°/bbl. at a satura- 
tion pressure of 3000 psi. The natural 
gas usually has a methane content of 
50 to 98%. Except when the methane 
concentration exceeds 90%, the gas 
solubility generally increases rapidly as 
the pressure increases in the low pres- 
sure range, then tapers off to an ap- 
proximately linear solubility-pressure 
relationship, and may then again begin 
a rapid rate of increase if the pressure- 
temperature conditions approach the 
critical state. 

Associated with the gas solubility is 
an expansion of the crude oil. The 
amount of expansion is roughly propor- 
tional to the volume of dissolved gas. 
Conversely, as the pressure declines in 
a gas-saturated oil reservoir and gas is 
released from solution the liquid phase 
shrinks. The curve of reservoir oil vol- 
ume vs. gas saturation pressure roughly 
parallels the curve of gas solubility v-. 
pressure. A 35° API crude will expand 
in volume by 20-30% if saturated with 
natural gas to 1000 psi, and its total 
expansion at a saturation of 3000 psi 
will be of the order of 45%. Both the 
gas solubility and oil expansion, at a 
given pressure and temperature, in- 
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crease with the API gravity of the crude. 
\t a saturation pressure of 2000 psi 
the gas solubility in a 20° API crude 
will be only about 45% of that in a 40° 
\PI crude. Approximately the same 
comparison applies to the oil expansion 
volume. 

Even the natural gases associated 
with crude oils change somewhat in 
composition as they are released on 
continuous pressure decline. Related to 
such composition changes the deviation 
in their behavior from that of perfect 
gases generally increases as the evolu- 
tion pressure declines, reaches a maxi- 
mum and then decreases again as the 
pressure approaches atmospheric. 


(n important effect of the solution of 
natural gas in crude oils is a reduction 
in their viscosity. The fall in viscosity 
with increasing gas saturation pressure 
is especially rapid in the low pressure 
range. At a saturation pressure of 3000 
psi gas-saturated crudes will usually 
have viscosities of 14 to 145 of the gas- 
free crudes at the same temperature. 


The surface tensions of natural gas 
saturated crude oils, in equilibrium with 
the gas, decrease rapidly with the sat- 
uration pressure. From values of 25-28 
for the gas-free crudes, the surface ten- 
sion will fall to values of 8-15 
dynes/em. at gas saturation pressures 
of 1000 psi. At the same time the inter- 
facial tension between the oil and water 
increases, though by lesser _ total 
amounts. 


The petroleum fluids in condensate 
producing reservoirs, which are being 
discovered with increasing frequency as 
drilling depths increase, have rather 
unique properties from both physical 
and practical points of view. Because 
the composite reservoir fluid has a rela- 
tively low concentration of the heavy 
hydrocarbons, and the average molecu- 
lar weight of the latter is appreciably 
lower than that of the corresponding 
crude oil components, the resultant crit- 
ical temperature of the mixture is re- 
duced so as to be less than the reservoir 
temperature. The critical state of a 
hydro-carbon mixture, it will be re- 
called, is the junction point, in a pres- 
sure-temperature phase diagram, of the 
dewpoint and bubble point curves, and 
at which the intensive properties of the 
gas and liquid phases become indenti- 
cal. In condensate producing reservoirs 
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the initial state of the reservoir fluid 
usually lies on the dewpoint curve to 
the right of the critical point. Hence, if 
this dewpoint gas is withdrawn from the 
reservoir the simultaneous reduction of 
pressure and temperature will lead to a 
liquefaction of the heavier hydrocarbon 
components forming the straw or color- 
less liquid, of 45° API or higher, 
termed condensate or distillate. The 
lighter hydrocarbons largely remain 
gaseous, leading to effective gas-oil 
ratios ranging from 10,000 to 75.000 
ft.°/bbl. 


Within the reservoir the decline in 
pressure. even though at constant tem- 
perature, brings the state of the resi- 
dual reservoir fluid into the two-phase 
region of the phase diagram. This im- 
plies a formation of liquid. Such a de- 
velopment of a liquid phase on pressure 
decline, which is the reverse of the 
normal type of gas-liquid phase trans- 
formation, is called retrograde conden- 
sation. Dropping out in globular form 
in the individual pores of the formation, 
this liquid phase will remain trapped 
in the rock, except possibly very near 
the well bores, while the gas is bled 
off and flows into the producing wells. 
This retrograde accumulation of liquid 
will increase until the pressures fall to 
1000-2000 psi, after which partial re- 
vaporization develops. However, this lat- 
ter process would not remove all the 
liquid phase even at atmospheric pres- 
sures, and the residual left at normal 
abandonment pressures may represent 
as much as 30 to 60% of the original 
stable condensate content of the initial 
reservoir fluid. 


A less common, but equally interest- 
ing, type of reservoir fluid is the “lique- 
fied gas”. This is similar to the con- 
densate reservoir fluid, but as it is 
deficient in the light hydrocarbons 
lower gas-oil ratios—its critical tem- 
peratures exceed the reservoir tem- 
perature. On the pressure temperature 
phase diagram its state lies to the left 
of the critical point. and hence falls 
either on the bubblepoint curve ds a 
saturated “liquefied gas” or above the 
bubblepoint curve as an undersatur- 
ated liquid. While on pressure decline 
such a reservoir fluid will not show a 
retrograde behavior. it will result in 
condensate type liquids with relatively 
high gas-oil ratio. The apparent gas 
solubility and oil expansion are abnor- 
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mally high for such reservoir fluids, and 
the recovery by pressure depletion of 
the heavy hydrocarbons will be corre- 


spondingly low. 


B. The Reservoir Rocks 

From an oil production standpoint 
reservoir rocks have two fundamental 
properties, the porosity, measuring their 
static volumetric capacity, and the per- 
meability. measuring the conductivity 
for fluid flow. Techniques have been de- 
veloped for measuring accurately these 
properties on core samples. Productive 
sandstones usually have porosities rang- 
ing from 5 to 35% of the total rock 
volume. Productive limestones, which 
are often much more erratic in their 
void space distribution than sandstones, 
have porosities ranging from 4% to 
30% or greater. Oil producing sand- 
stones have permeabilities in the range 
of 5 to several thousand millidarcys. In 
dolomites and limestones the perme- 
ability is quite sensitive to lithologic 
structure, and may be as low as frac- 
tions of a millidarcy in massive inter- 
granular formations, and virtually un- 
limited in highly fractured cavernous 
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Although it might now seem obvious, 
in view of the fact that all reservoir 
traps were originally filled with water, 
that oil bearing formations should have 
retained some of their original water 
content, this was by no means an intui- 
tively accepted hypothesis in the early 
days of the industry. Indeed, it was 
production research which established 
its reality and universality. We now 
know that oil productive formations, 
producing clean oil, will generally have 
from 10 to 50% of the pore space filled 
with connate water. For strata of similar 
lithologic character it has been found 
that the connate water content generally 
decreases with increasing permeability, 
although the absolute values for a given 
permeability may vary over a wide 
range depending on the texture of the 
rock. Techniques have been developed 
for determining these fractional water 
saturations, their complements repre- 
senting the oil saturations in the virgin 
rock. The analysis of cores, including 
measurements of their porosity, perme- 
ability and fluid content distribution, 
is now a routine procedure, and are 
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plotted vs. the depth along the well 
bore, so as to show at a glance the 
average characteristics as well as the 
variability of the producing section. 
From correlations of such data with ex- 
perience and related research develop- 
ments, it is often possible to predict 
with reasonable accuracy the nature 
of the production, if any, to be ex- 
pected frém the section cored, that is. 
as to whether it will be water, oil, gas. 
or condensate, or mixtures of these. The 
intervals to be perforated or opened for 
production for optimum performance 
generally can also be chosen on the 
basis of such data. The magnitude of 
the oil reserves in place can be calcu- 
lated from such core analyses data, and 
rough estimates of the recoveries by gas 
drive or water drive can often be in- 
ferred from them. 


As could have been expected from 
experience in other fields, the beautiful 
simplicity of Darcy’s law, on which the 
fundamental concept of permeability 
was originally based, has been found to 
be subject to rather severe limitations. 
In fact. it is now known to apply only 
to so-called “ideal” systems, which may 
themselves be considered to be defined 
as those for which the law strictly ap- 
plies. It has been learned that the re- 
quirement for its validity, namely, that 
the porous medium should be inert to 
the fluid it is carrying, is perhaps more 
often encountered in the form of an 
exception than as a valid assumption. 
In particular, rocks containing inter- 
granular materials of an argillaceous 
nature show permeabilities to water 
which are frequently lower than to air 
by one or more orders of magnitude. 
Such reduction in permeability depends 
not only on the detailed constitution of 
the intergranular clays and foreign ma- 
terials, but also on the ionic content and 
composition of the water. These findings 
have served to explain, in part at least. 
the low productivity indexes often found 
when so-called “dirty” sands are com- 
pleted by the use of water base muds. 
And this, in turn, has led to the devel- 
opment of oil base muds for well com- 
pletion under such conditions. 


For inert gases themselves the simple 
concept of a fixed permeability has had 
to be abandoned. Careful experimenta- 
tion here and abroad has shown that be- 
cause of the extremely small pore di- 
mensions of reservoir rocks, and espe- 
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cially in those of low permeability, the 
mean free path of the gas at moderate 
or low pressures may become compar- 
able to the pore dimensions. This calls 
into play slippage interactions of the 
gas molecules with the grain surfaces. 
which in effect give apparently in- 
creased permeabilities to the gas. To 
strictly eliminate these effects it is then 
necessary to observe the apparent per- 
meabilities to the gas at several mean 
pressures, and extrapolate the data to 
equivalent infinite mean pressures, 
where the mean free path would be neg- 
ligible as compared to the pore dimen- 
sions, so as to obtain values directly 
characteristic of the pore geometry and 
comparable to those obtained when us- 
ing inert liquids. 


C. The Hydrodynamics of 
Multiphase Fluid Flow 

Of more fundamental importance 
than these phenomena has been the rec- 
ognition that the simple permeability 
concept, which suffices under ideal con- 
ditions to describe the flow of single 
phase fluids in a porous medium, must 
be generalized when dealing with sys- 
tems simulating actual reservoir mate- 
rials. In these, as has already been 
noted, there is always present a certain 
saturation of connate water. Single 
phase flow in a strict sense will there- 
fore never be found in actual oil pro- 
ducing media. The space occupied by 
the connate-water will not be available 
to the flow of its coexisting phase of oil 
or gas, and hence the permeability to 
the latter will not be as great as if the 
connate water were not present. The-e 
simple observations immediately sug- 
gest that in practice the permeabilities 
of rocks as measured with air or an 
inert liquid will not directly reflect the 
actual fluid transmitting capacity of 
the same rock when acting as an oil or 
gas producing reservoir. And when the 
argument is extended further to the 
case when oil and gas flow simultane- 
ously in the porous media it becomes 
clear that the simple homogeneous fluid 
permeability value loses much of its 
practical quantitative significance. 

While these considerations showing 
the deficiency of the simple homog- 
eneous fluid permeability concept when 
applied to actual producing systems are 
fundamentally quite simple, the con- 
structive side of the question, namely. 
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that of developing the proper means for 
describing the flow of multiphase fluids 
in porous media has been one of con- 
siderable complexity. This problem has 
been one of the primary objects of pro- 
duction research during the last twelve 
years, and is in no sense completely 
solved even yet. From a formal point of 
view, it developed rather early in the 
investigations that a description of mul- 
tiphase fluid systems could be made by 
associating with each fluid phase sep- 
arately individual permeabilities as if 
their respective phases were flowing si- 
multaneously in parallel in the same 
porous matrix. That is, a Darcy law 
relationship between the volumetric 
fluid velocity and the pressure gradient 
was postulated for each phase with 3 
permeability coefficient unique to that 
phase. These coefficients, in turn, gave 
expression to the fact that each phase 
was flowing in the presence of other 
phases by treating them as functions of 
the fluid saturation distribution among 
the phases. Obvious limitations on the 
total ranges in the effective permeabil- 
ity functions for the individual phase: 
were that when the saturation of the 
particular phase was 100%, its effec- 
tive permeability would become the 
same as for a homogeneous fluid; and 
for the other extreme that when the 
saturation for a particular phase would 
become vanishingly small, its perme- 
ability likewise would approach zero. 
Moreover. it was found convenient and 
physically suggestive to express these 
effective permeabilities as ratios to the 
homogeneous fluid values, such ratios 
being termed relative permeabilities. 
The above mentioned gross limitations 
on the corresponding relative perme- 
ability functions then implied that they 
lie in a range from zero to 1. 


On the basis of this generalization of 
the permeability concept, it has been 
possible to construct a formal structure 
for the hydrodynamics of multiphase 
fluid flow, such as should, in principle. 
describe all multiphase flow phenomena 
including the actual performance of 
oil producing reservoirs. These involved 
two basic types of physical data other 
than the assumption of the validity of 
the generalized Darcy relationships. 
One refers to the thermodynamic prop- 
erties of the fluid phases as expressed 
by the gas solubility, the expansion in 
volume of the oil phase due to the gas 
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in solution, the equation of state of the 
gas phase, and the viscosities of the co- 
existing gas and oil phases. The other is 
comprised of the relationship between 
the permeabilities of the individual 
phases and the saturation distribution in 
the pore space. The first group of data 
can be determined by well established 
techniques which have already become 
part of the routine procedures of labor- 
atory p-v-t analysis. The second is still 
in the development stage, although it 
may be anticipated that satisfactory 
and reasonably standardized methods 
will become available shortly. In fact, 
perhaps as much production research 
effort has been devoted in the last sev- 
eral years to the perfection of tech- 
niques for determining the relation be- 
tween the relative permeabilities and 
saturations as to any other specific 
phase of the general subject. 


Even the earliest fundamental ex- 
periments which established the rela- 
tive permeability concepts pretty well 
determined the broad characteristics of 
the permeability saturation relationship. 
The wetting phase has been found to 
fall sharply in permeability as its sat- 
uration decreased from 100%, and to 
follow roughly a hyperbolic curve inter- 
cepting the zero permeability or satura- 
tion axis at 25-40%. The permeability 
to this phase appears to be substan- 
tially independent of the nature of the 
other phases present, whether they be 
oil or gas or a combination of the two. 
With respect to the non-wetting phases, 
whether oil or gas, the behavior is 
somewhat different. If there is only a 
single non-wetting phase its perme- 
ability usually will not fall rapidly as 
its saturation is first decreased from 
100% while being replaced by the wet- 
ting phase. However, it then falls rather 
sharply as its saturation is further re- 
duced and finally vanishes completely 
when there is still some 5-25% of the 
non-wetting phase present in the porous 
medium. The latter quantity is termed 
the “equilibrium saturation”, and _ is 
usually applied as such to the gas 
phase, although it is equally applicable 
from a physical point of view to a non- 
wetting oil phase. When both gas and 
oil are present as non-wetting phases 
the relationships are somewhat more 
complex, especially with respect to the 
oil phase. whose permeability depends 
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both on its own absolute saturation as 
well as the distribution between gas 
and water in the residual pore space. 
For the gas phase, however, the perme- 
ability is rather insensitive to the dis- 
tribution of the other coexisting phases. 
and may be considered in a first ap- 
proximation as determined entirely by 


its own gas saturation. 


While the application of these rela- 
tionships to specific reservoirs requires 
the determination of the permeability 
curves for the particular reservoir rock 
of interest, the general physical inter- 
pretation of their broad features is of 
interest in itself. Thus, the rapid fall in 
permeability of the wetting phase, such 
as water, as oil or gas is first intro- 
duced into a water saturated rock, is 
due to the fact that at low saturations 
this non-wetting phase is confined pri- 
marily to the larger pores or the cen- 
tral parts of individual pores which pro- 
vide a relatively large part of the total 
flow capacity of the rock. When these 
are occupied by the oil or gas the water 
is forced to move in the less conducting 
parts of the pore space and therefore 
suffers a sharp drop in mobility. Ulti- 
mately, as more of the pore space be- 
comes occupied by oil or gas, the water 
is restricted entirely to the very finest 
pores or narrow recesses about the grain 
contacts, which have negligible flow 
capacity, and lead to a resultant water 
permeability that is likewise negligible 
or strictly zero. At the same time the 
exclusion of this part of the pore space 
from that available to the oil or gas 
phase does not materially reduce their 
permeabilities, and we find in this ob- 
servation the reason why the permeabil- 
ity to the non-wetting phase drops only 
slowly as the oil or gas saturation is 
first reduced from 100%. At the other 
end of the curve of low saturation for 
the non-wetting phases the permeability 
is largely controlled by the continuity 
of the phase. Evidently, individual bub- 
bles of gas or globules of oil isolated in 
separate pores will not flow as a stream 
through a porous rock without very 
high pressure gradients. Until the sat- 
uration of the oil or gas phase becomes 
so high that these individual gas bub- 
bles or oil globules can form continuous 
films or channels throughout the porous 
medium they will have zero perme- 
ability. The equilibrium saturations in 
fact represent the lowest saturations of 
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gas or oil at which continuity of the 
phase first develops and it can assume 
a non-vanishing permeability. These 
physical implications have an important 
bearing on our understanding of reser- 
voir performance phenomena, and pro- 
vide the basis for an interpretation of 
oil recovery mechanisms. In any case, 
the permeability-saturation relationship 
constitutes what is perhaps the most 
fundamental means of characterizing 
the dynamical properties of a porous 
medium when subjected to heterogene- 
ous fluid flow. 


D. Reservoir Performance 


The gathering of accurate field data. 
such as reservoir pressures and gas-oil 
ratios, together with related studies of 
fluid flow in the laboratory, have led to 
a reasonably clear understanding of the 
gross performance characteristics of oil 
producing reservoirs. It is now possible 
to classify oil field reservoirs according 
to their producing mechanisms. While 
there may still be some differences of 
opinion and preferences as to the details 
of such classifications, the major sub- 
divisions can be considered as fairly 
well established. These are (1) gas- 
drive reservoirs, (2) water-drive reser- 
voirs, and (3) gravity drainage reser- 
voirs. In practice, of course, it seldom 
occurs that a particular field is pro- 
duced thoughout its life exclusively by 
any one of the mechanisms. Usually a 
combination of at least two and often 
of all three controls the actual per- 
formance, the dominating mechanism 
frequently being determined by the 
method of production. 


Solution gas-drive reservoirs deriving 
the energy required for oil expulsion 
from that of the gas originally in solu- 
tion in the oil generally lead to lowest 
oil recoveries. This is due not merely 
to the fact that the solution gas and its 
energy is limited in magnitude, but 
more so to the continually decreasing 
efficiency of the gas drive process as 
reservoir depletion progresses. Initially. 
if the producing rock has a non-vanish- 
ing equilibrium gas saturation the oil 
displacement efficiency is 100%, and a 
barrel of reservoir oil will be expelled 
for each barrel of reservoir gas evolved 
within the rock. However, as soon as 
gas mobility develops the displacement 
efficiency begins to fall, and continues 
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to fall due to the combined effects of 
increasing gas permeability and de- 
creasing oil permeability. Ultimately 
the solution gas becomes exhausted and 
the production ceases. Depending on 
the detailed rock and reservoir fluid 
characteristics the unrecovered oil at 
this state of depletion may represent 
50 to 85¢°% of the initial oil content. 


The gross performance histories of 
solution gas drive reservoirs comprise 
an initial period of rather slow pres- 
sure decline and low gas oil ratios, the 
subsequent development of high gas- 
oil ratios, with correspondingly steeper 
rates of pressure decline, and ultimate- 
ly a fall in gas-oil ratio as the state of 
ultimate depletion is approached. The 
productivity indexes of the producing 
wells decline continuously. The reser- 
voir pressure distributions largely re- 
flect the degrees of local withdrawal as 
compared to the corresponding local 
initial fluid contents. 


Gas injection, by replacing gas with- 
drawn from the producing wells retards 
the pressure decline. It will thereby 
serve to extend the flowing life of the 
producing wells, and retard the decline 
in oil mobility and shrinkage of the 
reservoir oil. And its passage through 
the reservoir rock supplements the 
sweeping action of the solution gas to 
cause additional flow of oil into the 
producing wells. Under favorable con- 
ditions such operations may lead to in- 
creases in total oil recovery of the order 
of 50% of that yielded by the solution 
gas drive mechanism alone. 


In water drive reservoirs the oil ex- 
pulsion ultimately is provided by a 
flushing of the oil from the pores of 
the rocks by the invasion of water. This 
process may control the whole produc- 
ing history, as in the case of highly 
undersaturated reservoirs the pressures 
in which are not allowed to fall below 
the bubble point. In most cases, how- 
ever, the immediate oil expulsion mech- 
anism is that of solution gas drive, the 
invading waters serving somewhat as a 
scavenging agent. Under the latter con- 
ditions the reservoirs will produce un- 
der “partial” water drives, whereas if 
gas evolution is completely prevented 
“complete” water drive operation, sup- 
plemented by reservoir liquid expan- 
sion, will prevail. There is still some 
uncertainty as to the differences in ulti- 
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mate recovery to be expected from par- 
tial and complete water drive perform- 
ance. If gas is allowed to come out ol 
solution prior to the water intrusion. 
the reservoir oil will suffer shrinkage 
and an increase in viscosity. The differ- 
ential depletion in zones of different 
permeability will tend to accentuate 
channelling and bypassing of the in- 
vading waters. On the other hand, there 
is some evidence that the residual vil 
left after water flushing in a partially 
depleted rock may be appreciably lower 
than in one which is fully saturated 
with oil and water. Moreover, in forma- 
tions which are highly variable in per- 
meability an initial solution gas drive 
depletion may serve to provide at least 
some recovery from the tighter parts of 
the pay which may otherwise be com- 
pletely bypassed and left entirely un- 
depleted due to channelling of the water 
if the field be produced as a complete 
water drive reservoir. 


In complete water drive reservoirs 
the pressures will generally decline 
quite rapidly at first while sufficient 
pressure differential is developed be- 
tween the oil reservoir and supporting 
aquifer to induce a rate of water intru- 
sion to balance the rate of oil with- 
drawals. The rate of decline will grad- 
ually taper off as production continues, 
and often will remain above the normal 
flowing pressure until the reservoir has 
been substantially flooded out. When 
the water intrusion is controlled by the 
compressibility expansion of the water 
in the aquifer the rate of pressure de- 
cline, vs. the cumulative withdrawals, 
will decrease as the rate of withdraw- 
als are decreased. Within the producing 
reservoir the pressures will tend to be 
highest near the water-oil boundary 
and lowest in the regions remote from 
the edgewater. As in the case of gas- 
injection, water injection will tend to 
decrease the net withdrawal rates and 
thus increase the apparent effectiveness 
of the natural water drive. 


Partial water drive reservoirs will 
show slower intial pressure decline:. 
But the fall in pressure will generally 
continue for a longer period due to the 
additional reservoir withdrawals repre- 
sented by the production of free gas. 
However, if the inherent supply capac- 
ity of the aquifer is not too limited, a 
balance will finally develop between 
the rates of fluid withdrawal and water 
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intrusion so as to lead to substantial 
pressure stabilization similar to that oc- 
curring in complete water drive sys 
tems. 

The recoveries from water drive res- 
ervoirs are largely controlled by the 
local values of oil saturation left by 
the water flushing process and the uni- 
formity and continuity of the producing 
formation. Water drive performance 
generally leads to recoveries in the 
range of 40-80% of the initial oil con- 
tent. While the lower limit here over- 
laps the upper limit of recoveries by 
gas drive, and in some cases gas drive 
recovery may be even more efficient 
than recovery by water drive, the latter 
does have potentialities under favorable 
conditions which far exceed those of 
the solution gas drive mechanism. 

Gravity drainage is still the least 
well understood of the basic recovery 
mechanisms, though its contributions 
are becoming increasingly recognized. 
While often referred to as a gas cap 
expansion drive, the gas cap expansion 
is a rather incidental accompaniment 
of the physical processes involved. The 
gravity drainage production mechanism 
is indeed most easily recognized by 
observations of the expansion of gas 
caps overlying the oil body. But from 
a physical standpoint the gravity drain- 
age drive is simply the process of the 
oil body moving down the flanks of a 
structure under the action of gravity. 
For this to take place the pressure 
gradients along the structural flanks 
must be held to a minimum, so that 
the regional fluid movement simulates 
that of free gravity fall. And to provide 
in this manner a gross oil flow to the 
downflank producing wells at rates of 
commercial significance the mobility 
to the oil phase must be high and the 
structure must have a substantial dip. 
These requirements limit the poten- 
tialities of the gravity mechanism, and 
make it highly rate sensitive. Neverthe- 
less, when advantage can be taken of 
the gravity drainage process it offers 
possibilities of recovery quite compara- 
ble to that usually associated with 
water drives. For the oil depletion by 
gravity drainage will be ultimately lim- 
ited only by a vanishing of its permea- 
bility, which implies such a reduction 
in average oil saturation as will no 
longer permit continuity of the oil 
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phase. As the breaking up of the oil 
into a discontinuous phase is also the 
basic physical limitation on the ullti- 
mate recovery by water displacement 
the potential recoveries by the two pro- 
cesses should be essentially comparable. 


In addition to the general expansion 
of the gas cap as the oil moves down- 
flank, which may be supplemented by 
countercurrent upward gas migration, 
the gravity drainage mechanism is 
characterized by a retarded growth in 
gas-oil ratio, as compared to the solu- 
tion gas drive. If unsupported by extra- 
neous fluid injection, the pressure will 
decline continuously in proportion to 
the total fluid withdrawals. Gas injec- 
tion, however, will retard such pressure 
decline, prolong the flowing life, and 
assist in maintaining the oil mobility. 
As in the case of water drives, recov- 
eries by gravity drainage should fall in 
the range of 40-80%. 


The Future 


The types of information and con- 
cepts reviewed above represent not only 
some of the broad accomplishments 
already achieved by production re- 
search, but also the major focus of 
attention of much of the effort which 
is being currently expended. Many spe- 
cific projects directed toward the refine- 
ment of present techniques and the 
clarification of uncertain aspects of 
tentative or currently accepted concepts 
are being actively investigated through- 
out the research laboratories of industry 
and academic and government institu- 
tions. Gratifying progress is being made 
continuously. But what lies ahead? 
Only those who have never done re- 
search would be so uninhibited as to 
attempt predictions of the specific re- 
sults of research. Here we shall merely 
illustrate some of the general classes 
of outstanding problems by reference to 
three rather specific examples. It is to 
be understood, of course, that these are 
not cited as the only or most important 
subjects for emphasis in future produc- 
tion research. Every research man will 
undoubtedly have his own preferred list 
of “must” projects. It is hoped, how- 
ever, that the following remarks will 
serve to demonstrate that what we 
already know about oil reservoirs con- 
stitutes little more than a good begin- 
nign in exploring a vast and difficult 
field of science. 
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Perhaps the most remarkable feature 
of oil reservoirs is that they stimulate 
so well the almost infinitesimal samples 
of them studied at the surface. Even 
before Nov. 3, 1948 the accurate pre- 
diction by Messrs. Gallup, Crosley and 
Roper of the views and opinions of the 
ninety million adult citizens of our 
country by samples of the order of 100,- 
000 seemed “too good to be true.” But 
what faith would anyone have put in 
them if they had based their predic- 
tions on polls of only 5 people in the 
country? Yet in a statistical sense such 
sampling would have been equivalent 
to the best that is available regarding 
the detailed rock properties in our 
average reservoirs when every well is 
completely cored! Still there is little 
evidence that this infinitesimal sam- 
pling leads to serious errors in the gross 
evaluation of oil producing reservoirs. 
What lies behind this amazing situa- 
tion? It it purely an accident and 
blessing of nature? 


From the pitifully few rock speci- 
mens we do obtain it is evident that 
microscopically all producing forma- 
tions are highly variable, especially 
with respect to permeability. But many 
of the major performance character- 
istics of oil reservoirs can be described 
in at least semi-quantitative fashion by 
assumptions of substantial uniformity. 
What is the nature of the dynamical 
averaging processes resulting in such 
simplifications? Conversely, what are 
the detailed consequences of the inher- 
ent non-uniformity of oil bearing for- 
mations? How uniform are depletion 
and oil displacement processes in actual 
reservoirs? What control, if any, can 
the oil producer exercise over effects of 
the rock variability? These questions 
will not be answered soon by produc- 
tion research. But efforts expended in 
seeking these answers may well return 
important dividends. 


A most convenient assumption which 
has almost universally been made by 
petroleum engineers is that of initial 
thermodynamic equilibrium within oil 
producing reservoirs. This has been 
clothed in an aura of respectibility 
merely by reference to the millions of 
years which geology indicates to be 
the age of oil bearing accumulations. 
In terms of chemical and physical reac- 
tion rate processes studied at the sur- 
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face, it seems indeed intuitively certain 
that all reservoir fluid properties must 
have reached complete thermodynamic 
equilibrium during the millions of years 
of burial of the reservoirs. Yet what is 
the explanation of observed variations 
of 20 degrees in API gravities of crudes 
over several hundred feet of elevation 
within individual continuous geologic 
strata? Obviously, such systems are not 
in static thermodynamic equilibrium. 
Does this imply the persistence of 
chemical transformation processes with- 
in the reservoir rocks after accumula- 
tion at rates exceeding those of diffu- 
sion and equilibration? Does the tre- 
mendous surface area to which reservoir 
oils are exposed, and indeed the geo- 
logic periods of exposure, suffice per- 
haps to provide sufficient cumulative 
catalytic reactivity, even at the low re- 
action temperatures, to result in net 
composition changes overbalancing the 
homogenizing transport processes? And 
how is one to reconcile with equilib- 
rium concepts reports of gas under- 
saturation along the flanks of structures 
which initially contained free gas caps? 
Or large variations in original bubble 
points — exceeding the effects of local 
pressure, temperature and crude grav- 
ity variations — within the same under- 
saturated reservoir? What effect will 
such non-equilibrium phenomena have 
on reservoir performance? 


Is equilibrium to be assumed during 
producing operations? There is indeed 
considerable laboratory and field evi- 
dence that to a good approximation 
phase interactions do occur under 
equilibrium conditions in many _in- 
stances. But it also can be readily 
demonstrated that under certain condi- 
tions the pressures on gas-saturated 
liquids can be reduced without the 
instantaneous evolution of gas and de- 
velopment of equilibrium phase distri- 
butions. Is the assumption of continu- 
ous equilibrium, which does have the 
plausibility of simplicity, represent 
merely a thin veil for hiding intellectual 
inertia? It would be well to devote 
some research effort toward establish- 
ing what role, if any, non-equilibrium 
processes play in reservoir exploitation. 


Our brief references to production 
mechanisms undoubtedly reflect cor- 
rectly the gross features of the physi- 
cal processes involved. But the miscro- 
scopic aspects of the problem are in no 
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sense thoroughly understood. Are capil- 
lary pressure phenomena investigated 
under static conditions quantitatively 
applicable to the dynamic processes oc- 
curing during oil production? Are gas- 
liquid dynamical interactions studied at 
normal pressures and temperatures with 
surface tensions of 30 dynes/cm. ap- 
plicable to reservoir conditions where 
the surface tensions may be less than 
5 dynes/cm? What role will hysteresis 
effects in permeability-saturation rela- 
tionships play in oil expulsion mechan- 
isms? Does the same differential wetta- 
bility between the oil and water phases 
apply to the whole of the grain struc- 
ture of a reservoir rock and also to in- 
tergranular fines? What is the micro- 
scopic dynamics of the displacement of 
oil by water? Is it rate sensitive? Is 
there simultaneous flow of oil and water 
in individual pores behind an advanc- 
ing water front? 


Who will claim certain knowledge of 
the answers to these questions and many 
more like them? Why bother to look 
for the answers? Because it is fun to 
try to satisfy scientific curiosity. But to 
those who have to finance such research 
a much more pragmatic reason can be 
offered. By applying what we already 
know we must anticipate leaving unre- 
covered in most reservoirs an amount 
of oil at least half as great as that which 
we shall recover. But even if only 1% 
of these irrecoverable “reserves” were 
made available to recovery economically 
our supplies would be increased by at 
least 100,000,000 bbls. It is evidently 
worth gambling substantial research 
effort on the possibility of acquiring a 
$250;000,000 asset. Of course, it is con- 
ceivable that in spite of our limited 
knowledge of all the details of reservoir 
dynamics our engineering production 
practices already suffice to develop the 
absolute maximum of oil recovery. And 
undoubtedly we can dismiss at once 
any grandiose illusions that research 
will ever lead to practical methods for 
recovering literally 100% of our oil 
reserves. Nevertheless, it would seem to 
be no less than a brazen denial of the 
historical facts of scores of years of sci- 
entific endeavor to proclaim at this 
state of infancy of the science of oil 
reservoir phenomena that practical per- 
fection has already been achieved. In- 
deed it is not so much faith in research 
that is needed to justify further pro- 
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duction research effort, but rather a 
clear understanding of our state of ig- 
norance. We have good reason to be 
proud of our accomplishments to date. 
But if what we still don’t know about 
the physics of oil production has no 
practical bearing whatever on the effi- 
ciency of oil recovery, the science of 
reservoir engineering when fully devel- 
oped will undoubtedly encompass a 
greater mass of useless information than 
encumbers any field of engineering or 


technology. 


Education for Production 
Research 

Recalling again the title of this sym- 
posium, it may be well to conclude with 
some comments on the educational as- 
pects of the subject. These may fit in 
well with our opening remarks in con- 
firming the embarrassing ignorance of 
the author with respect to problems of 
education. How does one become edu- 
cated to do production research? The 
answer, in my opinion, is that one does 
not become “educated” to do produc- 
tion research or any other kind of re- 
search. Research men are the products 
of physiological rather than pedagogical 
processes. They are specimens of the 
human race possessing mental attrib- 
utes which are uniquely suited to re- 
search activities, and probably undesir- 
able for many other respectable pur- 
poses. They are a breed afflicted with 
insatiable curiosity. They are incorri- 
gible skeptics. They insist on confessing 
—at least to themselves—vast ignor- 
ance. Yet they have confidence in their 
ability to remove at least small bits of 
the iron curtain shielding the universe 
of the unknown. And they like to keep 
on attacking this iron curtain even 
when told that it is made of armor 
plate. 


Where does education fit into this 
picture? It is the responsibility of edu- 
cational institutions first to recognize 
among their students those who have 
the mental temperament required for 
research. Secondly, it is their duty to 
take these unique specimens in hand, 
guide them, encourage them, inspire 
them, and give them the educational 
tools and background necessary for be- 
ginning their researches at the fore- 
front of the science they are to explore. 


Research is the process of advancing 
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the current state of knowledge. Poten- 
tial production research men must be 
given the fundamental backgrounds of 
the sciences as the primary prerequi- 
site of their education. Physics, chem- 
istry, geology, and mathematics will be 
their indispensable tools. One who is 
to engage in production research must 
not be allowed to entér on his career 
burdened with the handicap of a defi- 
ciency in any of his basic weapons of 
attack. He does not need to become sat- 
urated with masses of uncorrelated and 
descriptive facts. But he must be trained 
so as to thoroughly understand—with- 
out equivocation—the principles, proc- 
esses, and symbolic representations of 
the laws and phenomena of nature. Spe- 
cialized course work aids in defining the 
gross objectives of a particular field of 
science. Yet it will be largely wasted 
effort if it is not based on the solid 
foundation of the elementary principles 
of the sciences. It is desirable to bring 
the student “up-to-date” on the current 
factual status of his science. However. 
it is more important for the student to 
learn the methods by which the subject 
has been advanced in the past, the gen- 
eral principles that have been devel- 
oped, ai.d to get experience in locating 
available information and data. 


Finally, the students’ instructors must 
possess enough intellectual character 
not only to admit but to point out the 
limitations of the state of knowledge of 
the subject, even though this may be 
misinterpreted as reflecting a purely 
personal deficiency. The student must 
be encouraged to ask embarrassing 
questions, and be inspired to go out 
and try to develop the answers him- 
self. The antidote to the admission of 
ignorance is not a pretense that the 
answer if known would be unimportant. 
Rather it is the stimulation of a chal- 
lenge to lift the veil of ignorance as a 
personal or collective accomplishment. 


Curricula and planned course _pro- 
grams are a necessary part of the 
mechanics of education. They are the 
fill-in matrix of the structure of organ- 
ized training. As means for preparing 
for production research the most vital 
part of this structure is the integrated 
and fused framework of basic knowl- 
edge common to all the engineering 
professions, and the intellectual atmos- 
phere which provides its environment. 

x we * 
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Pacific Petroleum Chapter Activities 


By Frank Parker 


The Pacific Petroleum Chapter and 
Junior Group joined to hold a field trip 
to Oakridge Anticline and Ojai, Friday, 
June 17, with 130 members and guests 


attending. An invitation was extended 
to the Pacific Section of A.A.P.G. to 


participate. 

The trip was embellished by a lunch 
at Shiells Canyon and a thick steak 
barbecue in the evening at Dennison 
Park in Upper Ojai Valley. Oscar Es- 
till, Division Electrician, General Pet. 
Corp., Ventura, and his crew, William 
Alexander, Ev William 


also of General Petroleum, 


Osmond and 
Humphrey, 
volunteered to prepare the steaks ac- 
cording to the secret formula of Chef 
Oscar. 

The technical program included a 
description of the general geology of 
the region by speaker Elmer 
Baddley of The Texas Co., 
of field operations at Shiells Canyon 
and South Mountain by Fred Maloney 
of The Texas Co., at Bardsdale by Al- 
bert F. Woodward and Milan Arthur 
of Union Oil Co., at South Mountain 
Extension by Ed Lesperance with F. E. 
Fairfield, Opr., at West Mountain by 
“King” Kohle of Los Nietos Co. and 
at Ojai by Irving T. Schwade and Karl 
Krieger of Richfield Oil 


guest 
descriptions 


Corp. The 


Albert F. 


Below, 
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Woodward describes 
announcement that was 


information presented, most of it not 
publications, was too 
but those 


available in 
copious to be reported here, 
present who took full notes are now 
equipped with an authoritative guide 
book for the region. Maps of the trip 
and fields were furnished through the 
courtesy of Rapid Blue Print Co. of 
Los Angeles. 


The smooth running of the trip and 
the excellent array of speaking talent 
is a’ tribute to the planning and hard 
work of the local field trip committee 
headed by Ted Mitchell of Shell Oil 
Co.. and assisted by Irving T. Schwade, 
Richfield Oil Co., John Curran, Gen- 
eral Pet. Corp., Wateon Lupton and Bob 
McEntee, Shell Oil Co., and Leo Moir. 
Wilshire Oil Co. The credit for select- 


ing such a capable group goes to 
Lowry Wadsworth, Field Trip Chair- 


(Assisting at the 
McKenzie in 


charge of serving and Charles T. Me- 


man of the Chapter. 
barbecue was “Mac” 


Clure in charge of clean up. 

The liberal refreshments were do- 
nated by Baroid Sales Division of Na- 
Eastman Oil Well Sur- 
McCullough 


Perforating Co. and 


tional Lead Co., 
vey Co.. Lane-Wells Co.. 
Tool Co., Pacific 
Schlumberger Oil Well Surveying Corp. 

x ke * 


Bardsdale Field. Right, a copy of the 


mailed to the members. 
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Above, Lowery Wadsworth, General 
Pet. Corp., Los Angeles. Wadsworth 
was Field Trip Chairman in charge of 
the Oak Ridge Anticline and Ojai 
Field Trip. 

Below, J. 
and W. S. 
Co., are 
Canyon. 


F. Alexander, F. B. Webb, 
Allen, all of Lane-Wells 
having lunch in_ Shiells 
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Southwest Texas Section Activities 


By Raymond Keller, Jr. 


#4 


June 4 was a banner day in the Section. For the last meeting before 
the summer period, 161 members and guests enjoyed an afternoon 
tour through some of the major operations of the King Ranch, a well- 
known cattle producer in Southwest Texas. Following the tour, 243 
persons concluded the afternoon by attending a barbecue at the 
Humble Stratton Camp near Kingsville, Texas, site of the ranch 
headquarters. 

J. K. Northway, chief veterinarian for the ranch (picture 1 above). 
conducted the tour, which began with an hour lecture in the audi- 
torium of Texas Arts & Industries College in Kingsville. The main 
topic discussed by Northway was how the ranch pioneered and 
developed the Santa Gertrudis breed of cattle, which is the principal 
breed now grown there. It was started in 1917 by cross breeding the 
Brahman (zebu) and Shorthorn types in order to produce a meat- 
bearing animal that could exist efficiently in the semi-arid ranching 
country in Southwest Texas. This experiment was successful, and all 
of the Santa Gertrudis cattle now on the ranch descended from it. 
The breed is slightly larger than ordinary cattle, and grows heavier 
on grass feeding than any other. 

After the lecture Northway conducted the group through some of 
the pastures adjacent to the ranch headquarters, explaining the prac- 
tices of soil conservation as well as cattle breeding carried out there. 
A high point in this tour was a visit to one of the stock pens where 
a group of Santa Gertrudis steers that have been on feed for four 


years are kept. This is an experiment which has produced steers 
weighing an average of 2,500 lbs. each (picture 2 above). One slaugh- 
tered recently weighed 2,700 Ibs.—he was so large that the usual 
ranch transporting equipment would not accommodate him. and he 
had to be butchered on the ranch. 

Other points of interest were: The stallion barns, where the chief 
attraction was Bold Venture, sire of Assault and Miss Princess (pic- 
ture 3 above); a herd of pure-bred Brahmans (4 below) ; the quarter 
horses which are especially bred for cattle working (Northway be- 
lieves the instinct to herd cattle can be bred into horses as pointing 
is in dogs) (5 below); and the racing horses (6 below). 

The ranch was started in the early eighteen-fifties by Captain Rich- 
ard King, with the purchase of 54,000 acres along Santa Gertrudis 
creek. It has expanded and contracted in holdings, but now contains 
slightly less than one million acres which are operated in four 
separate divisions. It is considered to be one of the largest single 
oil reserves in the U. S. 

In addition to Northway, Frank H. Dotterweich, director of the 
division of engineering of Texas A & I College helped to guide the 
tour, and Al Kleberg, business manager of the King Ranch, served 
as co-host. They are shown in the center of the left page. Reading 
left to right 2 Raoul Bethancourt. Section chairman; Robert C. 

khardt, secretary of Texas A & I; William H. Strang. secretary of 
the Petroleum Branch; Kleberg and Dotterweich. w = & 
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Oklahoma City Section Activities 


The last meeting until fall of the 
Oklahoma City Local Section was held 
Wednesday, May 18, at the 
Hotel, Oklahoma City. In the absence 


Biltmore 


of the chairman, the meeting was con- 
ducted by first vice-chairman Henry 
Waszkowski, Oklahoma division engi- 
neer for Magnolia Pet. Co. After con- 
siderable debate. the presiding officer 
decided to mention an API barbecue to 
be held the following week. 

The lecture of the evening was pre- 


Alex W. 


chief engineer of National Tank Co., 


sented by Francis, assistant 


Tulsa. Francis was assisted by Lynn 
Burrus, National Tank Co., Oklahoma 
City. The lecture, entitled “Stage Sep- 
aration”, proved to be interesting and 
informative, since the material and field 
data has never been published. The lec- 
ture was copiously illustrated by slides, 
one series of which is shown on this 
page. 

As defined by Francis, stage separa- 
tion, as applied to oil production, is a 
process in which the oil and gas mix- 


tures, flowing from producing wells, are 





Alex W. Francis, assistant chief en- 
gineer of National Tank Co. in Tulsa, 
who spoke on “Stage Separation” at 
the May 18 meeting. 
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By Harold Sells 


separated into liquid and vapor phases 
by two or more equilibrium flashes at 
consecutively lower pressures. The ideal 
method of separation to retain the max- 
imum amount of fluid flowing from an 
oil well would be that of true differ- 
ential liberation of the gas by a steady 
decrease in pressure from that existing 
at the well head to the atmospheric, or 
near atmospheric, pressure maintained 
in the storage tanks. To carry out such 
differential process would be impracti- 
cal. A very close approach, however, 
towards differential liberation of gas 
can be accomplished by putting the 
mixture of oil and gas through several 
series connected separators, in each of 
which flash vaporization takes place. In 
this way the maximum economical 
amount of liquid flowing from the well 
can be retained as crude oil in the stock 
tanks. The application of the process 
of stage separation offers to the oil pro- 
ducer a long neglected means of in- 


creasing revenue from property now i 


operation. 


In order to illustrate the effect of 
separation pressure and the number of 
stages on oil recovery. gasoline recov- 
ery, and gross operating revenue, curves 
developed from field tests on several 
types of crude were presented. In view 
of limited space, only one series of 
these curves accompanies this article. 
Curves 6 through 10 were prepared 
from data obtained on a study of crude 
oil production of 44° to 47° API gray 
ity having a gas-oil ratio of 1.000-1.200 
cu. ft. per barrel. 


For purposes of clarification two- 


stage separation was defined as that 
type of operation obtained when one 
oil and gas separator is used in con- 
tanks. Three- 


stage separation involves the use of two 


junction with storage 


oil and gas separators and storage 
tanks. The storage tanks are classified 
as a stage of separation because oil and 


gas do separate in these vessels. 


So that direct and quantitative com- 


parisons could be made for various 
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separator conditions the oil recovery. 
gasoline recovery, and gross operating 
revenue curves were plotted on a basis 
of the yield from 100 barrels of reser- 
voir fluid. In explanation it should be 
noted that 1,000 


fluid has been constructed as being that 


barrels of reservoir 


quantity of free gas, solution gas, and 
oil which occupies void space in the 
1,000 


under reservoir condi- 


reservoir equivalent to barrels 
(5.615 cu. ft.) 


tions. 


\s compared to the data on the lower 
gravity crude, the data on 44° to 47 
\PI gravity crude involves higher first 
separator pressures. Generally speak- 
ing, optimum separator conditions are 
reached at higher pressures for the 
higher gravity crude. The zone of great- 
est oil recovery, as shown on Curve 6, 
occurs with three-stage separation with 
an intial separator pressure of approxi- 
mately 750 psia. 

\ condition of major importance in 
operating a separator, or separators, for 
the maximum benefit to the produce 
should be emphasized with reference to 


Curve 6. This involves the bad practice 


if operating one oil and gas separatol 


Lynn Burrus of National Tank Co. 


Francis with the 
“Stage Separation”. 


in Tulsa assisted 
presentation of 
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at high pressures which are beyond the 
optimum for two-stage separation. The 
optimum for two-stage operation occurs 
in the region of 125 psia for 44°-47 
API gravity with gas-oil ratios of 1,000- 
1.200. 
Curve 7 


the influence of 


separator pressure and the number of 


indicates 


stages on the gravity of the oil in the 
stock tanks. Since this type of produc- 


tion yields oil above 40° for all opera- 
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tions and no price increases result from 
the 


importance — in 


information has 


this 


gravity increase, 


minor instance. 
Curves 8 and 9 indicate the influence 
of separation pressure and the number 
of stages on the natural gasoline recov- 
ery and the value of that gasoline to 
the producer. As would be expected, as 
operating pressures are increased to put 
more liquids in storage tanks the gaso- 


line recovered from vent gases from the 
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Fig. 1 — Effect of separation pressure and number of stages on oil recovery, gasoline 


recovery and gross operating revenue; 44° to 47.5° gravity; gas-oil ratio 1,000 to 1,200. 
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separator, or separators, must likewise 
decrease. This condition is reflected in 
Curve 8. More natural gasoline is re- 
covered from three-stage operation than 
from two-stage operation at @ common 
initial separator pressure condition, 
since for the purpose of comparison it 
has been construed that all vent gases 
from the separators will be delivered to 
the gasoline plant for extraction, and 
that the volume and g.p.m. of each vent 


gas will be determined separately. 


The total gross value of the oil and 
gasoline recovered per 1,000 barrels of 
reservoir fluid, as reflected by separa- 
tion pressure and the number of stages, 
is indicated in Curve 10. Under current 
price conditions, an operation involving 
two-stage spearation with the oil and 
gas separator operating at 50 psia 
would give a total gross value of ap- 
proximately $1,170 per 1,000 barrels of 
fluid. By 


stage operation and an initial separator 


reservoir employing three- 
pressure of 750 psia, the gross value of 
operations would be increased to $1,200 
1.000 fluid. 


contrary to general belief, this 


per barrels of reservoir 
Also, 
increase in gross operating value is 
more marked, in many instances, when 


lower gravity crude is considered. 


Personals 


Marvin Rempke and Bit Buck, di- 
vision reservoir engineer and district 
for Phillips Pet. Co., 
cornered the doubles championship in 
Oklahoma City 


ment recently to demonstrate that en- 


superintendent 


the Bowling Tourna- 
gineers can be proficient in’ activities 
other than slipping slide rules and pro- 
ducing oil. They rolled up a total count 
of 1,378, the highest score ever rolled 
in the history of the Oklahoma City 
tournament, 

J. M. 
Sohio 


Gisson, petroleum engineer 
Pet. Co. 
West 


Lime Unit, has been transferred to Rus- 


sell, Kansas. 


with and formerly lo- 


cated at the Edmond Hunton 


CLARENCE M. NETHERLANDS, gradu- 
Bish-Mathis 
La. and Tulsa Univ., will enter the em- 
Pet. Co., 


section, in August. He has previously 


ate of Institute, Monroe, 


ploy of Sohio gas-gasoline 


worked for Weaks Supply Co. and for 


Interstate Gas Co. x * * 
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las, 
pas 
By Jack H. Beesley on 
Fo 
Da 
The last meeting for the spring season was held on May 31. John P. Ham- c. 
mond, retiring chairman, was presented with a gold tie clasp to which was Ki 
attached a standard blue and gold AIME members’ charm as an expression of all 
’ g appreciation for his administration of Section affairs. It was engraved with his | 
. initials and “Chairman, 1949, Tulsa, Okla.” wh 
~~ Three new members were elected to the Executive Committee of the Section. git 
: * ve 4, They are shown above, left to right: Alton B. Cook, petroleum engineer, U. S. wl 
me . 5 Bureau of Mines, Bartlesville; John A. Murphy, petroleum engineer, Continental , 
: ** ie Oil Co., Ponca City; and Glenn M. Stearns, development supt., Stanolind Oil & “~ 
| } - Gas Co., Tulsa. Also on the committee are William L. Horner, chief engineer, sa 
‘ I . sy Barnsdall Oil Co., Tulsa, shown at left, and William H. Burke of Tulsa, not 
te shown. ar 


WILLIAM L. HORNER 





The popularity of the JouRNAL oF PETROLEUM 
TECHNOLOGY has been greater than our expectations, 
and our stock of some back issues has been depleted. 
This would serve only as an attest to its popularity 
except for another consideration that is involved. 


to receive. Since some issues are out of stock now, 
because of the unanticipated demand, the Institute 
cannot now comply with the by-laws and provide all 
back issues of the JouRNAL. 

The Institute therefore offers to purchase from you 
any copies of the January, April and May issues which 
you wish to spare. Fifty cents per copy will be paid 
for each magazine returned in these months, with a 





Return of Surplus Journals Requested 


When anyone joins AIME during a calendar year, Name 
the by-laws provide that he will receive all of the 
issues, for that year, of the monthly journal he elects Address 


minimum return of two copies. Send magazines to: 
EK. H. Robie, Secretary, AIME, 29 West 39th Street, 
New York, New York. Enclose this ad, completing 
this information: 


Number Copies 


Returned Amount Due 


You will perform a real service to the Institute and 
its new members by returning those copies you feel 
you can spare. 

The Editor. 
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North Texas Section Activities 


By Kenneth F. Anderson 


The May meeting, which was sched- 
uled for the last meeting before the 
summer vacation and then cancelled 
because of the flood in Fort Worth, 
was rescheduled for June 13 and the 
same speaker, John Campbell, Lane 
Wells Co., gave an excellent talk to a 
group of 75 members and visitors. The 
meeting was called to order by Chair- 
man Don Harlan and a short discus- 
sion of Sectional affairs ensued. In 
accordance with a motion passed at the 
last meeting, Harlan announced the 
appointment of a five-man committee 
which is to investigate the success of 
study groups and special meetings that 
have been held in the past by other 
sections of the AIME, and to make 
recommendations regarding the advis- 
ability of having a greater number of 
meetings per year, particularly at Dal- 
las, than has been the custom in the 
past. The members appointed to serve 
on this committee are Gordon Fisher, 
Fort Worth; Charles B. Carpenter. 
Dallas; Henry J. Gruy, Dallas; Paul 
C. Dean, Fort Worth: and Benson M. 
Kingston, Breckenridge, Texas. Fisher 
will act as chairman. 

Patrick Reardon introduced Campbell 
who discussed radioactivity well log- 
ging before the Section. The address 
which dealt both with the theory and 
interpretation of radioactivity well logs 
is summarized as follows: 

The gamma ray and neutron curves 


are similar. although not the same, to 


{n unusual feature in some Sections, but not in North 
Texas, is women members. Miss Margaret E. C. Keiles, 
left, assistant chemist, and Miss Adele Chambers, right, 
junior chemical technician, with Atlantic Ref. Co. Labora- 
tories in Dallas, are both members and attend meetings 
regularly. 
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the potential and resistivity curves of 
an electrical log. The conditions under 
which they may be run, however, are 
different, i.e.. satisfactory radioactive 
logs may be obtained inside casing or 
in any kind of well fluid. 

The radioactive well log plots two 
curves and they are identified as the 
gamma ray curve, which indicates the 
relative intensity of gamma ray emis- 
sions; and the neutron curve. which is 
a measure of the relative presence of 
hydrogen ions. or fluid content. Since 
all rocks emit gamma rays in varying 
amounts, the gamma ray curve is use- 
ful in determining lithology and corre- 
‘ating sub-surface strata. The most im- 
portant use of the neutron curve is to 
indicate fluid in any given formation; 
in order to be interpreted, however, it 
must be used in conjunction with the 
gamma ray curve. Minor fluctuations of 
the neutron curve represent changes in 
sedimentary conditions and may be ap- 
plied to reservoir analyses on produc- 
tivity. 

Sands, dolomites, and limestones, are 
recorded on the gamma ray curve as 
low values to the left because they lack 
radioactive material, and shales record 
to the right. The gamma ray curve has 
no base line but the neutron curve has 
a shale base line caused by the great 
hydrogen density of the shale. This 
causes the neutron curve in sandstone 
and limestone formations to fall to the 
right of the shale. 





tinental Oil Co. 
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John L. P. Campbell of Lane Wells 
Co. in Houston spoke on “Interpreta- 
tion of Radioactivity Logs in the Lime- 
stone Reservoirs of North and West 
Texas” at the July 13 meeting in Fort 
Worth. He is a native of Pennsylvania 
and a graduate of Cornell in geology 
in 1935. After four years with Cities 
Service, a year with Seaboard, and a 
year with Well Surveys Co., he joined 
Lane-Wells in 1949 when they leased 
the gamma ray tool. He is now Gulf 
Coast Division geologist for that com- 
pany. 


Radioactivity logs in North Central 
and West Texas have proved effective 
because the limestones and dolomites 
in these areas contain fluid as inter- 
preted from the neutron curves. Rec- 
ords show that in this area additional 
production has been found in upper 
formations in several wells from which 
cores, drillers’ samples. and other types 
of information were lacking. 

Because of the inaccuracy frequently 
occurring in depth measurements re- 
sulting from drilling time lag, lost core 
recovery. pipe measurements, and phys- 

Continued on Page 24 








J. A. Moore, left, and H. G. Freedman, both with Con- 
Wichita Falls, attended the June 13 
meeting from that city. 
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Members and guests at the speaker’s table for the June 9 meeting. Left to right are P. H. Gardett, W. F. Cerini, A. F. 
Woodward, L. W. Chasteen, I. A. Marshall, Jr., N. B. Clark, V. Robinson, and F. S. Parker. 


Pacifie Junior Group Activities 


On June 9 the Junior Section of the 
Pacific Petroleum Chapter met at the 
Rio Hondo Country Club in Downey. 
California. In the absence of Chairman 
C. T. McClure, Norman B. Clark 
opened the meeting and introduced the 


speaker, Verne Robinson. 


Robinson began by describing the 
primary constituants of an oil and gas 
lease. He discussed the latest court 


decisions involving hold-out lessors in 


By |. A. Marshall 


community leases, the surface and sub- 
surface rights of both lessor and _ les- 
see, and the inclusion of clauses allow- 
ing the lessee to inject water or gas as 
a secondary recovery method. Robinson 
cited many cases of law involving con- 
troversy over oil and gas leases. point- 
ing out the advisability of the lessor 
and lessee consulting an attorney in 
order to be sure that the wording of 
the lease leaves no doubt as to its exact 


meaning. 


He pointed out that it is particularly 
important to define clauses covering 
“paying quantities” of oil and gas. 
drilling depth requirements. multiple 
zone development. and offset obliga- 
tions. He emphasized the advisability 
of the lessee familiarizing himself with 
tax law before making a lease. In con- 
nection with this subject. he stated that 
the 2714 depletion allowance cannot 
exceed 50° of the operator's vearly net 
profit for tax purposes. 

In conclusion, Mr. Robinson reviewed 
several trial decisions dealing with oil 
and gas leases and answered questions 


from the audience. x *&* * 





Employment Notices 


The JourNAL will post notices of 
men and jobs available. Companies and 
AIME members are invited to use this 
space, for which there is no charge. 
Except as noted below, address replies 
to: Code (appropriate number), Jour- 
NAL OF PETROLEUM TECHNOLOGY, 601 
Continental Bldg.. Dallas 1. When ap- 
plying for a position, give complete 
qualifications in first letter, and show 
return address on envelope. These re- 
plies will be forwarded unopened, and 
no fees are involved. Any answer will 
come directly from the firm listing the 
job. 

Replies to the position below which 
is coded Y2218C should be addressed 
to: Engineering Societies Personnel 
Service, 8 West 40th St.. New York 18, 
N. Y. The ESPS, on whose behalf thes: 
notices are published here. collects a 
fee from applicants actually placed. 

POSITIONS 
@ Petroleum and Natural Gas Engi- 
neers, 28-38, with several years’ experi- 
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ence in reservoir engineering, for re- 
search work on primary and secondary 
recovery methods of petroleum produc- 
tion and on natural gas production in 
the U. S. Salaries, $5232 a year. Head- 
quarters, Oklahoma. Code Y2218C. 
PERSONNEL 

@ Graduate geologist with two years’ 
field experience in western U. S. for 
major oil company and U.S.G.S.. and 
two years’ experience with major oil 
company in Venezuela as District Ex- 
ploitation Engineer, desires position 
with major company in U. S. or foreign 
country other than Venezuela. Single. 
26 years of age. Can supply excellent 
references from all past employers. 
Available October 1, 1949. Present em- 
ployer knows of this notice. Code 107. 
@ Petroleum geologist. 24 years old. 
two and one-half years’ experience in 
Peru, surface geology and photo inter- 
pretation. Degree in geology. Harvard 
University. Available for domestic o1 


foreign work. Code 106. kk 
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ical hole conditions, measurements by 
radioactivity well logging tieing in with 
casing collars is a most important appli- 
cation. Two valuable uses for the gam- 
ma ray curve are the location of 
radioactive solutions such as an oleate 
to determine porosity and permeability 
versus porosity without permeability. 
and carnotite as a tracer in cement or 
plastic to determine vertical and mass 


travel on a squeeze job. 


There are now nineteen known and 
applied uses for the radioactivity sur- 
vey. Of these. the greatest use is to 
settle differences in measurement. A 
econd group of surveys may be item- 
ized as: locating cased-off oil and gas 
zones; plug-back operations to elimi- 
nate bottom hole water; tracer travels; 
and particular field problems where 
engineering, geological and production 
practices have a direct bearing upon 
the completion or recompletion of a 
well. x* *« * 
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Permian Basin Section Activities 


By Tom W. Flewharty 


H. D. Murray of Midland, district 
petroleum engineer with The Texas Co., 
spoke on the subject of “Selection and 
Maintenance of Lease Production Tanks 
in Sulphide Areas,” to approximately 
100 members and visitors attending the 
Permian Basin Section’s meeting in 
Midland’s Hotel Scharbauer on May 16. 


Prepared discussions on the same 


standards, and many of these questions 
are encountered in the Permian Basin 
Area and those similar to it. 
Selecting lease production tanks o1 
other storage equipment for use in the 
Permian Basin Area presents possibly 
more problems than in any other one 
area. Practically all of the production 
from this area contains hydrogen sul- 








_F. 
topic were given by Jack Hamilton of phide, and a large percentage is ac- 
Crane, Gulf Oil Co.; Ken Williams of companied by salt and sulphur water 
arly Odessa, Shell Oil Co.; Ike Lovelady of production, both of which are contrib- 
=e Odessa, Sivalls Tanks, Inc.; and Bill utoey to extreme corrosion conditions. 
a. Moore of Midland, Humble Oil & Ref. In addition, much of the water contains 
Iple . F 
i ape scale forming elements. these decks. when recently inspected, 
‘lity The meeting was opened with a short In all areas, however, factors that appeared to be in perfect condition. 
with business session during which Tom C. should be considered in the selection of Unprotected steel decks installed in 
sate. Frick, section chairman, recommended tanks and treaters are production rates. these areas normally last from eighteen 
hat a motion amending the by-laws so that water production, , conservation, corro- to twenty-four months. The use of this 
ae officers of the section might be elected sion resistance, salvage value, opera- material for such purposes was re- 
eee in December rather than in January be tors’ standards and policies, changes in carded for some tne due to the eect. 
brought forth. The motion was moved, design, and cost per unit. but now. with favorable price com- 
wed EE Se SOntAe qneNtnNNey. In the development of materials and parison many companies are making 
oil William N. Little, program chairman. design affecting selection and mainte- installations of aluminum decks on their 
ons then introduced the speaker. A sum- nance. various types of metals and coat- bolted steel tanks, and some have even 
te mary of Murray’s paper follows: ings have been used in an attempt to standardized on this type of material 
—_ Just as it became necessary to set a reduce the damage that has been caused for decks. 
standard unit of measure for crude oil, by hydrogen sulphide and other corro- The design of storage tanks has also 
it also became necessary to standardize sive substances produced with the crude evolved to a cone bottom type which 
the type of vessels used to store the in the Permian Basin Area. has alleviated the problem of tank bot- 
by fluid. The American Petroleum Institute One predominate success. in the tom accumulations. For many years. 
vith has set up standards of material and writer's experience, is that obtained this design was considered impractical 
pli- fabrication or construction. Although from aluminum decks for bolted tanks. because of the foundation difficulties. 
_— these standards are revised from time There are tanks, in West Texas and \ little over two years ago an operator 
of to time to maintain the highest level of New Mexico, on which aluminum decks in the Permian Basin Area installed a 
we efficiency. there are some questions have been in service in extremely cor- cone bottom tank and for a foundation 
“in which cannot be answered by any set of rosive areas for over twelve years. and Continasd on Pags 26 
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The Group attending the May 16 Meeting. 
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Gulf Coast Section Activities 


By J. E. Kastrop 


May Meeting 

Whether or not an exceptionally well- 
executed and informative program plus 
a la:ge attendance at the May 21 meet- 
ing was due to the absence of both our 
chairman, Owen Thornton, and vice 
chairman, Ernie Miller, cannot be de- 
termined at this early date; however, 
the fact remains that 112 members and 
their guests found the subject, “The 
Hydrafrac Process” of such keen in- 
terest that William D. Owsley, the 
principal speaker, spent an hour dur- 
ing the discussion period giving addi- 
tional data. 


A. B. Stevens, vice chairman from 
A&M College of Texas, presided. Al- 
though Owsley’s successful background 
from field engineer to technical adviser 
for Halliburton Oil Well Cementing 
Co. was brought up to date, he really 
needed no introduction to the Houston 
group. He became well acquainted in 
this area when he served as division en- 
gineer for Halliburton many years ago. 
He talked on this subject before the 
Mississippi Sub Section at their May 18 
meeting in Brookhaven, which meeting 
was reported in the June issue. 


The Hydrafrac Process, which was 
presented in full in the January Jour- 
NAL in a paper by J. B. Clark, was 
developed originally by the Stanolind 
Oil and Gas Co. at their Tulsa labora- 
tories. The industry received first for- 
mal reports of this revolutionary well- 
rejuvenation process at the October 
1948 Petroleum Branch meeting in Dal- 
las, where Clark presented the method 
as it had been developed up to that 
time along with results obtained. 


Since that time, the Halliburton or- 
ganization has been licensed to use the 
process and has shown remarkable 
successes through its application. As 
technical adviser, Owsley has been very 
closely associated with the process and 
the development of equipment used in 
fracturing the formations. 


In addition to basic principles in- 
volved, the speaker presented many pro- 


SECTION] . . . 26 


duction case histories of the new proc- 
ess since it was last reported upon. Par- 
ticular reservoir conditions under which 
the method is applicable and from 
which best results can be expected were 
given. 

Considerable information was devel- 
oped during the discussion session. 
Questions were asked about the details 
of the procedure followed in applying 
the process. Much time was spent on 
the problem of whether or not the for- 
mation split vertically or along bedding 
planes. Permeability profiles taken be- 
fore and after fracturing the formations 
indicated that both vertical and _hori- 
zontal splitting can be expected under 
some conditions. In this connection, a 
word of warning was issued, in that 
splitting into a gas cap or into a water 
zone must be avoided lest the process 
defeat its purpose. Considerable study 
of the well must necessarily precede 
any fracturing work. Shales, for ex- 
ample, tend to compress and will take 
up large volumes of fluid, preventing it 
from fracturing the oil producing for- 


mations. 


A pressure of one pound per square 
inch per foot of depth is considered the 
overburden pressure; however, in ac- 
tual practice, fracturing occurred in 
most cases with an average of only .75 
pounds per foot of depth. In one case, 
which could not be explained, the pump 
pressure exceeded the one pound per 
foot figure, and the pumps were stalled 
without results. 


July Field Trip 


An interesting field trip is scheduled 
for the July meeting. The Gulf Coast 
Section members and guests will be 
taken on a tour of the Houston Ship 
Channel and a trip down the San 
Jacinto River to the San Jacinto Battle 
Grounds. This outing will terminate the 
Section’s activities for the summer. 
There will be no meeting for the month 
of August; the next meeting will fol- 
low in September. | 
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set it on an earthen mound of soil be- 

ing shaped to accommodate the form 

of the bottom. 


The idea spread and at the present 
time many operators have included the 
cone bottom tank into their standard 


installations. 


Seam and joint leakage in the bolted 
steel tanks also has been a problem for 
many years. The normal rubber gasket 
materials usually deteriorate within 
three to four years requiring the re- 
building of the tank to install the new 
gaskets. Synthetic gasket materials have 
reduced materially the necessity for 
replacement, and the manufacturer also 
has developed methods of lapping joint 
gaskets that provide satisfactory seal 
at the points where it was formerly nec- 
essary to apply wicking material. 

It is, of course, very desirable that 
lease operating personnel give constant 
attention to strict maintenance pro- 
grams. This program should attract the 
problem from all angles including the 
exterior of tanks, conservation, interior 
maintenanée, and from the standpoint 
of safety. 


Regardless of the type of material 
or the fabrication methods that may be 
used in the construction of tankage, we 
must properly install and maintain the 
units to expect maximum results from 
them. Only by coordinated selection and 
maintenance programs within each or- 
ganization and within the industry, is 
it possible for all the various factors 
to be properly evaluated to obtain the 
most beneficial effects. 


Operators, manufacturers, and asso- 
ciated services must continue to pool 
all information gained by experience to 
insure that new and effective features 
and/or materials are developed and 
placed in use. 


Wherever problems are encountered. 
a cooperative program should be ini- 
tiated to gather available data towards 
the solution of the problems. 


Personals 

ALDEN S. DonNneELLY, of Midland, was 
elected a vice president and a member 
of the board of directors of Honolulu 
Oil Corporation at the recent annual 
meeting of the stockholders of the 
organization held in San Francisco. * * 
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Insure Better Cement Jobs BEFORE Cementing! 


IT’S EASY TO KNOW ahead of time that you're going to get 
a better cement job...that you’ll avoid need for squeeze 
cementing ...that you'll have a 
more profitable well comple- 
tion—and at just a fraction of 
the cost of having a cementing 
failure on your hands! 


First — Centralize the casing 
with simple, easy-to-install 
B & W Latch-On Centralizers. 
Effective casing centering elim- 
inates channeling in the cement- 
ing zone and insures the best 


split hinge construction to permit quick, money-saving instal- 
lation on either collared or external upset casing, and are 
made in straight and spiral types for all well conditions. 


Second — Remove mud cake with B & W Multi-Flex Scratch- 
ers installed on the casing through the desired cementing 
area. Strong multiple-wire fingers 5” long combine strength 
with reversibility ...are flexible to adapt themselves to hole 
contour for minimum disturbance of the mud cake while 
running in...insure complete mud removal during cementing. 


We'll gladly supply full infor- by 
mation on how you can use this 
B & W equipment for better 
well completions. Write today. 








possible cementing bond be- 
tween casing and hole wall. 
Latch-On Centralizers are of 


Dent Fouecje! 


...it CAN be avoided 





B and W Multi-Flex Scratcher 


Band W 
Latch-On 
Centralizer 





P. O. BOX 5266, HOUSTON 12, TEXAS @ 3545 CEDAR AVE., LONG BEACH 7, CALIF. 
Export Representative: Champion & Smith, Inc. 
617 S. Olive St., Los Angeles 14, Calif. @ 10 Rockefeller Plaza, New York 20, N. Y. 


















KEY SERVICES 


OFFERED BY 
MULTIPLE SHOT OIL WELL SURVEYING SERVICE 


The Eastman-designed and engineered multiple shot instrument for record- 
ing both deviation and direction of a bore hole is the finest device of its 
kind in the field. Over two million feet of successful surveying has proven 
its performance. 


COREX ORIENTED CORING SERVICE 

Eastman Corex equipment plus your wire line or conventional coring barrels 
provide a fast positive method of determining the dip and strike of the 
geological formation through which the hole is drilled. 


ELECTRONIC TEMPERATURE SURVEYS AND 
WATER-LOCATING “WATER WITCH’’* SERVICE 

These improved surface-recorded chart surveys furnish valuable records 
and information on sub-surface problems. Specially equipped Electronic 
Survey trucks eliminate the use of rig equipment, thus saving time and ex- 
pense on the job. We invite you to call our representative for exact data 
on your particular problem. 








22 Oifices for 
your convenience 





* AVAILABLE IN CALIFORNIA 


“OIL WELL SURVEY COMPANY 


LONG BEACH e DENVER @ HOUSTON 
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Professional Services 


This space available only to AIME members. Rates upon request. 











AMSTUTZ AND YATES, INC. 


Consulting Petroleum Engineers 
Valuations 
Reservoir Analyses 
Geologic Investigations 
406 KFH BLDG., WICHITA 2, KANSAS 


FARIS & WARREN 


Consulting Petroleum Engineers 


McClintic Building 
MIDLAND, TEXAS 


Production & Reservoir Engineering 
Evaluations 





A. L. SELIG 


Consulting Petroleum Geologist 
GULF BUILDING HOUSTON, TEXAS 








Developmen: 














CARLTON BEAL 
may Petroleum Engineer 
11699 BELLAGIO ROAD 
LOS ANGELES 24, CALIFORNIA 
Phone: ARizona 74294 








FRANK N. BOSCO 
PETROLEUM ENGINEERING 
Exploration — Evaluation — Operation 
838 Symes Building By Appointment Only 
PHONE: TABOR 7361 DENVER, COLO. 








PAUL CHARRIN 


Consulting Engineer 
ATLAS WELL SERVICE CORPORATION 
UNIVERSAL EXPLORATION COMPANY 
913 Union National Bank Building 
HOUSTON 2, TEXAS 
Phone: Preston 0060 








S. FRED SHAW 
Gas Lift Specialist 
301 Terrell Road, Phone: T-9754 
SAN ANTONIO, TEXAS 





FITTING, FITTING & JONES 


Engineering & Geological Consultants 
Petroleum Natural Gas 


Box 1299 
PERMIAN BLDG. MIDLAND, TEXAS 














WM. H. SPICE, JR. 


Consulting Geologist 
2101-03 Alamo National Building 
SAN ANTONIO 5, TEXAS 








WILLIAM HURST 


Petroleum Consultant 
Reservoir Engineering - Primary & Secondary 
Recovery, Gas Cycling, Evaluations 
4101 SAN JACINTO 
Madison 1181 
HOUSTON, TEXAS 


Linden 0935 

















ALEXANDER M. CROWELL 
Natural Gas Consultant 
So. Arkansas — LOUISIANA — Coastal Texas 
NEW ORLEANS SHREVEPORT 
1415 Carondelet Bldg. 3746 Richmond Ave. 





Phone: Raymond 3861 Phone: 8-1419 











CRUTCHFIELD AND PRUETT 
CONSULTING PETROLEUM ENGINEERS 
224 Wilson Building 
CORPUS CHRISTI, TEXAS 


John W. Crutchfield Horton T. Pruett 








ALEXANDER DEUSSEN 


Consulting Geologist and 
Petroleum Engineer 
Room 413, Commerce Bidg. Addition 
HOUSTON 2, TEXAS 








EARLOUGHER ENGINEERING 


Petroleum Consultants - Core Analyses 
Specializing in Secondary Recovery 
investigations - Appraisals - Operations 
311-319 East Fourth Street 
TULSA 3, OKLAHOMA 
Office 2-5129 Laboratory 2-6139 








HARRY C. SPOOR, JR. 


Consulting Geologist 


Petroleum... . Natural Gas 


COMMERCE BLDG. HOUSTON, TEXAS 














MICHEL T. HALBOUTY 


CONSULTING GEOLOGIST 
AND PETROLEUM ENGINEER 
Shell Building 


Houston 2, Texas Phone P-6376 








JOHN G. CAMPBELL, CHEMIST 
Field Charcoal & Podbielniak Analyses 
Waters — Oil Field Brines — Cores 
422 N. Lower Broadway, Corpus Christi, Texas 























H. L. KIRKPATRICK 
CONSULTING PETROLEUM ENGINEER 
Property Management - Well Completions 
Proration - Reports - Appraisals 
445 Delaware Avenue 
SHREVEPORT, LA. 





JOSEPH B. UMPLEBY 
Geologist and Engineer 
Office Consultation Only 

5945 LUTHER LANE 
DALLAS 5, TEXAS 











PHONE 7-8295 











ERNEST K. PARKS 
CONSULTING PETROLEUM ENGINEER 
Planning, Direction and Examination of 
Oilfield Operations, Estimates of Oil and 
Gas Reserves, Oil Property Valuation 


Telephone: VanDyke 4659 


614 S. HOPE STREET, LOS ANGELES, CALIF. 








HARRY H. POWER 
Consulting Petroleum and Chemical Engineer 
P. O. Box 1542 — University Station 
AUSTIN, TEXAS 
Phone: 2-1954 











HAROLD VANCE 


CONSULTING PETROLEUM ENGINEER 
Pet. Engr. Dept. A & M College 


College Station, Texas 











BASIL B. ZAVOICO 


Petroleum Geologist and Engineer 

City National Bank Bidg. 
Houston, Texas 
Charter 4-6923 


220 E. 42nd St. 
New York 17, N. Y. 
MUrray Hill 7-7591 














SECTION 1 . . . 28 


JOURNAL OF PETROLEUM TECHNOLOGY 


July, 1949 





EXAS 





cas 


cas 


23 





49 





ALL INSTITUTE SECTION = 


Text of Bylaw Amendment to Increase Dues 


Decided by Board at May 18 Meeting 


[_ matters of more than 
routine interest engaged the attention 
of the fourteen Directors who at- 
tended the Board meeting at Institute 
headquarters on May 18. Beginning 
with an informal luncheon session at 
12:30 the meeting continued until 
5:40. President Young presided, with 
the following Directors present: 
Messrs. Alford, Daveler, Elkins, 
Fletcher, Head, Kinzel, Kraft, Meyer- 
hoff, Peirce, Phillips, Price, Schu- 
macher, and Sullivan. Sixteen staff 
members and guests also attended. 

The text of proposed amendments 
to the bylaws was discussed at some 
length with Edward Holloway, coun- 
sel, and the wording as given on 
another page of this issue was ap- 
proved. The changes will be voted 
upon by the Board, according to the 
bylaws, at a meeting at least two 
months subsequent to May 18. They 
will provide for: (1) An increase of 
$5 in the dues of Members and Asso- 
ciate Members for the years 1950, 
1951, and 1952; and for an increase 
in the dues of Junior Members of $2 
for the same years; dues thereafter 
are subject to a referendum in 1952. 
(2) A change in the date when dues 
become payable from Oct. 1 to Jan. 
1; members will receive the January, 
February, and March issues of the 
journals pending receipt of dues. (3) 
Elimination of the grade of Junior 
Foreign Affiliate at the end of 1949. 
(4) Limiting the term of Student 
Associateship to the end of the year 
of graduation, instead of the end of 
the following year as is the current 
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provision. A special effort will be 
made to have graduating Student As- 
sociates apply immediately for a 
change of status to Junior Member, 
though action on their applications 
will not take effect until the end of 


the year. 
Another matter that aroused con- 
siderable interest was the content of 


the All-Institute Section (Section 2) 
of the monthly journals. A difference 
of opinion developed as to whether all 
personals should be carried in this 
section, or whether they should be 
split up into items of particular inter- 
est to the three Branches and be pub- 
lished separately in Section 1 of the 
respective journals. Further discus- 
sion of this subject was postponed 
until the June meeting of the Board. 

The advertising situation in the 
three journals was also reviewed. The 
mining journal is running somewhat 
ahead of M&M for the same months 
of 1948; the metals journal has con- 
tracts for $14.000 of the $15,000 in- 
come budgeted for the year; and the 
petroleum journal hopes for $20,000 
this year. and at least double that 
two years hence. 

With deep appreciation, especially 
so at this time, the Board received 
news of a bequest of £1000, free of 
English duty, which was left to the 
AIME in the will of one of its Life 
Members, William Henry Corbould, 
who died on March 16. 

Reports were made of a prelimi- 
nary study on the possibility of re- 
ducing expenses at AIME head- 
quarters by a merging of certain 
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activities of the four Founder So- 
cieties. It is believed that business 
machines might then be utilized which 
are not now practical for one society 
to use. The possibilities are to be 
investigated further. 

A final financial report of the An- 
nual Meeting in San Francisco was 
made, indicating that registration fees 
had netted $3708; tickets for various 
functions, $31,263; and contributions, 
$13.341. Of the last-named figure, 
196 members donated $2381 and 75 
manufacturers and companies gave 
$10,960. Total income was therefore 
$48,313. Expenses paid for by the 
San Francisco Section, including 
$947 returned to New York head- 
quarters to pay a part of the cost of 
staff assistance at the meeting, 
amounted to $41,192, leaving a profit 
to the Section of $7120. This will be 
invested and used to help in defray- 
ing the expenses of future meetings, 
and to support Section activities. The 
AIME will have certain expenses not 
covered in the foregoing figures— 
chiefly traveling expenses of staff 
members from New York and Dallas. 

Two tellers were appointed from 
each Branch to count the votes in 
the referendum for the increase in 
dues, as follows: Mining, F. X. Cor- 
bett and Robert B. Sterns; Metals, 
David Swan and Thomas A. Read; 
Petroleum, K. E. Hill and J. I. Lau- 
dermilk. The ballots will be counted 
en June 13, and a report made to the 
Board at its meeting on June 15. (Re- 
sults of the balloting show that of the 
11,618 ballots mailed, 6,923 valid bal- 
lots were returned, 5,403 voting yes, 
1,520 voting no. For a tabulation of 
results see box on page 236.) 
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Certain changes were voted in the 
territory of Local Sections in eastern 
Pennsylvania. The Pennsylvania 
Anthracite Section’s area will be con- 
fined to the counties and parts of 
counties in which there are anthracite 
mines; the Lehigh Valley Section 
will hereafter include Cornwall, 
Lebanon, Lehighton, and Palmerton; 
and the Philadelphia Section will in- 
clude some of the area north of 
Philadelphia heretofore in Lehigh 
Valley Section territory. 

Announcement was made of a sur- 
vey being made for the U. S. Govern- 
ment to determine which members of 
various engineering societies have 
had experience in research and de- 
velopment, and have served in foreign 
countries. Members of the AIME 
will shortly receive a questionnaire 
for this purpose, and its prompt re- 
turn, filled out as requested, will be 
appreciated. The work is being done 
on a contract basis by the ASME, 
with the co-operation of Engineers’ 
Joint Council. 

Ray P. Walters, AIME delegate to 
the recent World Engineering Con- 
gress in Cairo, submitted a detailed 
report of the meeting to the Board. 
He felt that technically the Congress 
was largely a failure. Strong efforts 


were made by Soviet countries to 
make political capital out of the 
meeting, but without much success. 

A new Student Chapter, AIME, 
was recognized at the Institute of 
Technology, St. Louis University, 
with Albert J. Frank as Faculty 
Sponsor. Endorsement was again 
voted for the Welding Research Coun- 
cil, and its application for $1000 
from the Engineering Foundation for 
its work in 1949. Fred M. Nelson was 
appointed to the Lucas Medal Com- 
mittee for a four-year term, and 
Curtis L. Wilson was reappointed as 
AIME representative ‘on Engineers’ 
Council for Professional Development 
for three years. The ECPD annual 
report was announced as now avail- 
able. Announcement was made of 
the United Nations Scientific Confer- 
ence on the Conservation and Utiliza- 
tion of Resources, to be held at Lake 
Success, N. Y., Aug. 17 to Sept. 6. 
The Committee on International Re- 
lations of Engineers’ Joint Council 
(of which the AIME is a member) 
will co-operate. 

Immediately before adjournment, 
a memorial resolution for Sydney 
Hobart Ball, who died on April 8, 
was read. It was prepared by Donald 
M. Liddell. 


Proposed Amendments to AIME Bylaws 


By direction of the Board of Di- 
rectors at its meeting on May 18, 
1949, the following proposed amend- 
ments to the Bylaws of the Institute 
are published, to be voted on at the 
July 27, 1949, meeting of the Board, to 
be held in New York City. 

(Add words italicized; delete words 
in parentheses). 

To effect a temporary increase in 
dues: 

Article Il, Section 2: 

Change second sentence to read as 
follows: “Dues of Junior Members 
shall be $10 per annum for the first 
six years of membership as a Junior 
Member, and thereafter $15; except 
that the foregoing dues of Members 
and Associate Members shall be in- 
creased by $5, and of Junior Members 
by $2, for each of the years 1950, 
1951, and 1952 only, unless, as the 
result of a referendum in 1952, the 
dues shall be otherwise determined.” 
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To effect a change in the date when 
dues become payable: 
Article Il, Section 2: 

Change fourth and fifth sentences 
to read as follows: “All dues (for the 
succeeding calendar year) shall be 
payable in advance on the first day of 
(October) each calendar year, except 
as provided in this section, and notice 
to this effect shall be published in the 
(September) December issues of the 
monthly journals of the Institute each 
year. A bill shall be mailed to each 
member liable for dues (on or before) 
prior to the first day of (October) 
January in each year, stating the 
amount of the annual dues, date when 
payable, and the penalty and condi- 
tions incident to default in payment.” 
Article III, Section 2: 

In the first sentence, change the 
word “four” to “three.” 

To eliminate the class of Junior For- 
eign Affiliate at the end of 1949: 


Article 1, Section 1: 

Revise first sentence as follows: 

“The membership of the Institute 
shall comprise (seven) six classes, 
namely: 1. Members; 2. Honorary 
Members; 3. Senior Members; 4. As- 
sociate Members; 5. Junior Members; 
and 6. Rocky Mountain Members. (7. 
Junior Foreign Affiliates. )” 

Article 1, Section 8: 

Delete entire section and renumber 
succeeding sections. 
Article I, Section 10: 

Revise first fifteen words as follows: 

“Every candidate for election as a 
Member, Junior Member, or Associate 
Member (or Junior Foreign Af- 
filiate) ...” 

Article I, Section 11: 

Revise first sixteen words of second 
sentence as follows: 

“Every person so elected shall be- 
come a Member, Junior Member, or 
Associate Member (or Junior Foreign 
Affiliate) ...” 

Article I, Section 12: 

Revise first fourteen words as fol- 
lows: 

“If any person elected a Member, 
Junior Member, or Associate Member 
(or Junior Foreign Affiliate) .. .” 
Article Il, Section 1: 

Revise first fifteen words as follows: 

“Each newly elected Member or 
Associate Member, and each Junior 
Member (or Junior Foreign Af- 
filiate) .. .” 

Revise last sentence as follows: 

“There shall be no initiation fee for 
Honorary Members or Junior Mem- 
bers (or Junior Foreign Affiliates) .” 
Article Ill, Section 1: 

Revise first thirteen words of sec- 
ond sentence as follows: 

“The resignation of a Member, 
Junior Member, or Associate Member 
(or Junior Foreign Affiliate) .. .” 
Article III, Section 2: 

In the first sentence, insert the word 
“or” before “Associate” and delete 
“or Junior Foreign Affiliate.” 

To restrict the time during which 
Student Associates may continue in 
that status: 

Article I, Section 9: 

Change the last sentence as follows: 

“A Student Associate may remain 
such until December 31 of the year 
(following the year) in which he 
ceases to be in university residence as 
a student.” 
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Nominees for Institute Officers in 1950 


Pursuant to the provisions of the 
Bylaws as amended, herewith are 
printed short biographical sketches of 
the nominees on the official ticket for 
President, Vice-Presidents, and Direc- 
tors for the Institute year 1950. 

Chairman of the nominating com- 
mittee of eighteen members is H. Y. 
Walker. 

As provided in the amended By- 
laws, 25 Members or Associates may 
transmit to the Secretary’s office “any 
complete or partial ticket of nomi- 
nees.” If received prior to Sept. 1, 
a letter ballot will go to all members, 
containing both the official ticket and 
any supplementary nominations. If no 
supplementary nominations are _ re- 
ceived, according to the amended 
Bylaws, no letter ballot will be print- 
ed and the nominees on the official 
ticket “shall be declared duly elected 
at the meeting of the Board of Di- 
rectors in November.” 


FOR PRESIDENT AND DIRECTOR 

Donald H. McLaughlin, president 
of the Homestake Mining Co., has 
served his profession, and the Insti- 
tute, long and well. A lot of study, 
traveling, and hard work have filled 
his 57 years. He graduated from the 
University of California in 1914, and 
took his doctorate from Harvard 
three years later. After two years in 
the Army, he came back to begin a 
stellar career. In 1920 he joined 
Cerro de Pasco and soon after, as 
chief geologist. was directing the 
world’s second largest geological de- 
partment. 

From 1925 to 1941 he was a pro- 
fessor of mining engineering and 
mining geology at Harvard, until 
called to the University of California 
at Berkeley to serve as dean. During 
these years, he maintained a consult- 
ing practice, serving Homestake and 
mining organizations throughout the 
world. Dean McLaughlin became 
vice-president and director of Cerro 
de Pasco in 1943. Two years later, 
he took over the leadership of Home- 
stake. At AIME, Dr. McLaughlin 
headed the first Committee on Geo- 
physics, and has served on the Min- 
ing Geology and Papers and Publi- 
cations Committees. 
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FOR VICE-PRESIDENT AND DIRECTOR 


Andrew Fletcher is president and 
treasurer of the St. Joseph Lead Co., 
and vice-president and treasurer of 
the AIME. He’s a New Yorker, and 
was 54 last Feb. 6. Mr. Fletcher 
first worked as a shipyard mechanic 
in Wilmington, Del., after gradua- 
tion from Yale’s Sheffield Scientific 
School. Within a short eight years 
he headed the Fletcher Shipyard in 
Hoboken, N. J. Maintaining an in- 
terest in St. Joe, he became a trustee 
in 1921, and has been on its execu- 


tive committee since 1922. Mr. 
Fletcher is also chairman of the 
board of the Industrial Hygiene 


Foundation of America. 


Robert W. Thomas, a director of 
the Institute from 1944 to 1947, and 
a vice-president since the latter date, 
has been an engineer for 37 years. 
He is 63, and general manager for 
the Nevada Consolidated Copper Co. 

Born in St. James, Minn., he grad- 
uated from the University of Kansas 
in 1911. Beginning with the Ray 
Consolidated Copper Co. as a junior 
engineer, he moved steadily upward, 
became superintendent of mines in 
1924, and latterly has been general 
manager at Ray. 


FOR DIRECTOR 


Harold Decker, 45-year-old petro- 
leum engineer, is assistant manager 
of the Pan American Production, Pipe 
Line, and Gas Co. in Houston, Texas. 
Born in Chicago, he graduated from 
the University of Oklahoma in 1925. 
Since then he’s been associated with 
a total of six oil firms, including the 
Skelly Oil Co. in Tulsa and the Sea- 
board Oil Co. of Delaware, where he 
was production superintendent for 
four years. 


Francis B. Foley, superintendent 
of research for the Midvale Co., 
Philadelphia, began his metallurgical 
career with the Company back in 
1905, serving there for twelve years. 
A year of teaching at the University 
of Minnesota was followed by various 
activities, including research work 
with the Bureau of Mines, and collab- 
oration with the late, famed Dr. 
Henry Marion Howe. In 1926 he re- 
joined Midvale, assuming his pres- 


ent job. Mr. Foley, a graduate of 
Girard College, is 61. 


Edward C. Meagher, a mining en- 
gineer, and president of United En- 
gineering Trustees, Inc., was born in 
Hoboken, N. J., on Oct. 2, 1897. He 
attended Columbia University, taking 
a B.S. degree in 1917, and four years 
later, an E.M. from the School of En- 
gineering. Mr. Meagher’s entire pro- 
fessional career has been spent with 
the Texas Gulf Sulphur Co. He be- 
gan there in the sales department in 
1921, and is now the firm’s treasurer. 


Charles Van Ormer Millikan, chief 
petroleum engineer for the Amerada 
Petroleum Corp., Tulsa, Okla., has 
been active in the Petroleum Division 
since its formation, and was its Chair- 
man in 1930. 

Mr. Millikan, 53, is a native Okla- 
homan and a graduate of Oklahoma 
A&M. He served in the Navy during 
World War I, returning to take his 
M.S. degree from the University of 
Pittsburgh in 1920. After gathering 
experience in the Appalachian oil 
fields for two years, he returned to 
Oklahoma to join Amerada. He was 
awarded the Institute’s Anthony F. 
Lucas Gold Medal in 1944. 


Howard I. Young, 60, president 
and general manager of the Ameri- 
can Zinc, Lead and Smelting Co. in 
St. Louis, has spent most of his ca- 
reer in the mining industry. He at- 
tended Springfield Business College, 
joined the firm he now heads in 1908, 
assuming charge of Missouri mining 
operations six years later, and be- 
coming president and general man- 
ager in 1930. He has been president 
of the American Mining Congress 
and the American Zinc Institute. 


Gail F. Moulton is a geologist for 
the Chase National Bank in New 
York, and a Vice-Chairman of the 
Petroleum Division, AIME. He is 51, 
and a graduate of the University of 
Chicago. Mr. Moulton has 31 years 
of experience in the petroleum world, 
formerly headed the petroleum sec- 
tion of the Illinois State Geological 
Survey, and is a prolific writer in his 
field. 
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Division Nominations for 1950 


Following are the names of those 
nominated by the Nominating Com- 
mittees of the various Divisions for 
officers for the coming year. In gen- 
eral, the bylaws of each Division pro- 
vide for additional nominations by 
petition: 

Coal Division: Chairman, Carroll F. 
Hardy; Chairman-elect, Carroll A. 
Garner; Executive Committee (until 
1953), A. Lee Barrett, Claude P. 
Heiner, Richard H. Swallow. 

Extractive Metallurgy: Chairman, 
Carleton C. Long; Chairman-elect, 
Oliver C. Ralston; Secretary, T. D. 
Jones; Executive Committee (until 
1953), Russel B. Caples, A. C. 
Loonam. 

Industrial Minerals: Chairman, 
Richard M. Foose; Secretary-Trea- 
surer, G. Richards Gwinn; Eastern 
Vice-chairman, John H. Melvin; 


Southeastern Vice-chairman, Arthur 
J. Blair; Rocky Mountain Vice-chair- 
man, Jack C. Pierce; Western Vice- 
chairman, George D. Dub; Canadian 
Vice-chairman, Elwood S. Moore; 
Executive Committee (until 1953), 
Ian Campbell, Joseph L. Gillson, Stan- 
ton Walker. 

Institute of Metals: Chairman, Max- 
well Gensamer; Senior Vice-chairman, 
Robert M. Brick; Vice-chairman, 
Henry L. Burghoff; Secretary, E. O. 
Kirkendall; Executive Committee 
(until 1953), William M. Baldwin, 
Jr., Paul Adam Beck, Alexander 
Squire. 

Tron and Steel: Chairman, H. K. 
Work; Vice-chairmen, Roy A. Lind- 
gren, Alvin H. Sommer, William A. 
Steele; Executive Committee (until 
1953), Karl L. Fetters, D. L. Me- 
Bride, George B. McMeans. 


What Went on at Recent Local Section Meetings 





| 


SPEAKER, AFFILIATION, 
AND SUBJECT 





} ATTEND- 

SECTION DATE ANCE 

Arizona, Morenci April 12 | 33 
Subsection | 
Black Hills. . . | May 6 90 
Boston May 2 72 
Carlsbad Potas! | May 12 52 
Columbia... | May 14 | 120 
Cleveland... a ere 
Detroit...... P< TE. bi vvcnces 
Mid-Continent April 9 100 
Montana April 26 | 130 
Montana...... | Bae ° Tnvascaae 
New York... | May18 | 75 
| 
Ohio Valley... May 18 | 22 
Pennsylvania- | April 22 195 
Anthracite 

Bedieatec..::.: | April 22 86 
as April 21 44 








= Distler, ‘Proverbs for the Young Engi- 
lo kipper on the Morenci power 
po oi and the future of the gas turbine. 


Joint meeting, Woman’s Auxiliary and Student 
Associates from School of Mines & 
Technology. J. V. N. Dorr, The Dorr Co., on 
early development of Dorr equipment in 
Black Hills. 


Joint meeting with Woman’s Auxiliary. Seville 
R. Davis, American editor, Christian Science 
Monitor. ‘Analysis of Postwar U. S. Foreign 
Policy in Europe.” 


J. Harlan Johnson, Colorado School of Mines, 
comments on International Geological Con 
gress. 


Third Annual Northwest Industrial Minerals 
Conference. 


Harry A. Schwartz, National Malleable & Steel 
Castings Co. ‘‘Correlation of Physical Prop- 
erties with Chemical Composition in Low Alloy 
Cast Steels.” 


A. C. Cooley, General Electric Research Lab. 
on metallic sheet. 


John T. Hayward, Barnsdall Oil Co., on unique 
design for offshore drilling structures. 


R. H. Townsend, Anaconda Copper Mining Co., 
on ferromanganese operations. 


Joint meeting with Last Chance Gulch Mining 
Assn. W.R. Wade, Rainbow Mining Co., on 
the Marysville district. 


J. D. Doherty, office of synthetic liquid fuels, 
Bureau of Mines, “Synthetic Oil—Security 
for the Future.” 


Film, “‘Ohio and its Mineral Resources.”” Prog- 
ress report on AIME Mid-Year Meeting 


S. H. Ash, chief, safety branch, Bureau of 
Mines, on anthracite flood-prevention project. 


J. G. Evans, Gardner-Denver Co., on mining 
experiences in South Africa. 


Clayton Wolf, Univ. of Utah engineering experi- 
ment station, on use of noncoking coal in 
metallurgical processes. 
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Results of the Balloting 
on Increased Dues 


Ballots mailed 11,618 
Branch Yes No Percent Yes 


Mining ..2,258 651 77.5 
Metals ..1,339 366 78.5 
Petroleum 1,306 357 78.5 
Other ... 500 146 77.4 

Total . .5,403 1,520 78.2 











Mineral Economics: Chairman, 
Charles H. Behre, Jr.; Vice-chairmen, 
Clayton G. Ball, Richard J. Lund, 
Charles White Merrill; 
Treasurer, Joseph A. Corgan; Execu- 
tive Committee (until 1953), Simon 
D. Strauss, W. W. Mein, Jr., and R. J. 


Bradley. 


Secretary- 


Mineral Industry Education: Chair- 
man, Allison Butts; Vice-chairman, 
Harry H. Power; Executive Commit- 
tee (until 1953) James D. Forrester, 
John R. Spielman, J. W. Stewart. 

Minerals Beneficiation: Chairman, 
Grover J. Holt; Associate Chairman, 
Raymond E. Byler; Regional Vice- 
chairmen, Edwin H. Crabtree, Jr., 
Donald W. Scott; Secretary-Treasurer, 
Will Mitchell, Jr.; Committee Chair- 
men—Membership, James A. Barr, 
Jr.; Papers and Publications, M. D. 
Hassialis; Program, Raymond E. 
Byler; Education, S. R. B. Cooke; 
Concentration, Milton LeBaron; Ma- 
terials Handling, Stanley D. Michael- 
son; Crushing and Grinding, Fred C. 
Bond; Solids-Fluids Separation, F. W. 
McQuiston, Jr.; Operating Control, 
F. M. Lewis; Solution & Precipitation, 
Max W. Bowen; Pyrolysis & Ag- 
glomeration, Fred D. DeVaney; Rich- 
ards Award, E. H. Rose, J. F. Myers; 
Symposium, A. F. Taggart; Nominat- 
ing, T. B. Counselman. 

Petroleum Division: Chairman, 
John E. Sherborne; Vice-chairman. 
Paul Andrews; Executive Committee 
(until 1953), R. W. French, R. C. 
Earlougher, John R. McMillan. 


Engineering Index Volumes 
Wanted 

Copies of the bound volumes of 
Engineering Index from 1928 to date 
are needed by various libraries and 
organizations, both in this country and 
abroad. If you have volumes that you 
do not need, please get in touch with 
Ralph H. Phelps, director, Engineer- 
ing Societies Library, 29 West 39th 
St., New York City 18. 
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The Referendum 


One may look at the results of the 
referendum on increased dues in one 
of two ways. It may be considered re- 
assuring that three fifths of the AIME 
members qualified to vote returned 
their ballots, and that four out of 
five of them voted for the increase 
although it definitely meant an out- 
of-pocket expense to them for the 
next three years. Also, it is good to 
know that all three Branches—Min- 
ing, Metals, and Petroleam—show the 
same four-to-one ratio 
increased dues. 

But speaking as Secretary of the 
AIME, we choose to look at the vote 
with something less than complete 
satisfaction. Serious thought should, 
we believe, be given to the fact that 
some 1500 members do not seem to 
think the service they are getting, or 
are likely to get in the future, is 
worth more than the $15 or the $10 
that they have been paying for the 
the last three decades, in spite of the 
acknowledged greatly increased cost 
of practically everything. Also, in 
spite of what we are assured was an 
excellent percentage of returns, the 
fact remains that about two fifths of 
the Institute membership was too busy 
or not sufficiently interested to vote 
at all. Although they were not active- 
ly against the proposed increase in 
dues, they did not support it, even 
to the extent of making a couple of 
check marks, signing their name, and 
dropping a postal card into the near- 
est letter box. 


in favor of 


Unquestionably, much more work 
must be done in making the Institute 
what its members want it-to be. Most 
tangible of the services that can be 
improved, of course, are the publica- 
tions—monthly journals and_ books, 
and the meetings—annual, mid-year, 
Divisional, and Local Section. But 
also the officers, Directors, and head- 
quarters staff of the AIME must get 
closer to the members, must think 
about and talk over each others’ prob- 
lems, and must discover what new 
fields offer promise of better service 
to members. 


We feel that a good start has been 
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made, but far more must be accom- 
plished in the next three years. At 
that time another referendum will be 
taken, and it is hoped that in the 
meantime it will be possible to in- 
crease advertising income, the sale of 
books, and the number of members 
sufficiently to make a return to the 
current dues schedule possible. Other 
avenues of income may also be de- 
veloped, or methods of cost cutting 
devised, so that the standard of ser- 
vices to AIME members can be main- 
tained, or even expanded, even though 
prices will not have retracted to the 
prewar level. 

Those of us whose responsibility 
it is to run the Institute must, in the 
next three years, justify our steward- 
ship. But the AIME is a co-operative 
enterprise, and the best results can 
only be secured if, the members at 
large also will aid in every way they 
can to secure and prepare more and 
better papers, and to hold more in- 
teresting meetings. 


Reviewing the First Six 
Months of the New Journals 


At the Board meeting last Septem- 
ber, approval was given for the three 
new journals whose publication be- 
gan with the issues for January 1949. 
According to the minutes of that meet- 
ing, “Section one of each of the jour- 
nals would be devoted to advertising 
and editorial matter of specific in- 
terest to the individual Branch and 
to be secured, edited, and wholly un- 
der the control of the Branch coun- 
cil or editor. Section two would be 
common to all three journals and 
would consist of feature articles, 
shorter material, professional 
news prepared and edited at Insti- 
tute headquarters but of a wide in- 
terest and character to be approved 
by each Branch council or editor. Sec- 


and 


tion three would consist of technical 
papers of interest to the respective 
Branches, as now published in the 
Technologys.” It was planned at that 
time that Section one of the three 
journals would average about as fol- 
lows, as to number of pages per is- 
sue: Mining, 48; Metals, 16; Petrole- 


um, 32. Section two would average 
about 24 pages for each of the jour- 
nals. The actual number of pages for 
the first half year has not been great- 
ly different from these estimates. Sec- 
tion three averages were: mining, 37; 
metals, 65; and petroleum, 28 pages. 

At the May Board meeting, pro- 
posals of the three editors were ad- 
vanced to reduce the size of Section 
two (the All-Institute section) to an 
average of about eight pages per 
month. This would involve elimination 
of all personals and obituaries from 
the All-Institute section and assign- 
ing them to Section one, according 
to Branches. The material still to be 
put in Section two would include re- 
ports of Board meetings, a page or two 
of the Drift of Things, the calendar 
of coming meetings, a summary table 
of Local Section meetings, a list of the 
titles of all technical papers published 
in the three journals with a definitive 
sentence as to the subject covered, 
a list of those applying for member- 
ship (though this might be split ac- 
cording to Branches and published 
in Section one), publicity regarding 
Annual and Mid-Year meetings, short 
book reviews of general interest, brief 
Woman’s Auxiliary news, and short 
biographies of the President and new 
Directors each year. An occasional 
feature article might be used if space 
permitted. The annual reviews, which 
bulked so large in the March issue, 
would be split up and published only 
in the journal covering their specific 
field. 

Those present at the Board meet- 
ing were, of course, the more mature 
members of the Institute, and they 
expressed considerable opposition to 
further condensation of the All-Insti- 
tute section, particularly as to elimi- 
nation of the personals. Their in- 
terests are naturally broad, and their 
friends and acquaintances fall into all 
three Branches. They pointed out that 
the present scheme of publishing has 
met with almost unanimous approval 
and they urged that no further change 
be made until at least one full year 
has been completed. In the meantime, 
however, the editors will welcome 
comment from members as to the type 
of material they like in the present 
journals, and what classes, if any, 
they do not find of interest.—E. H. R. 
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Mid-Year Meeting News 








Governor Lausche 


A Message from the 
Governor of Ohio 


“[ am happy to learn that the 1949 
Mid-Year meeting of-your Institute is 
going to be held in Columbus, Ohio, 
the week of September 25th. 

“It is a pleasure and privilege to 
welcome the officers, members, and 
guests of your organization to our 
Capital City. 

“It might interest you to know that 
Ohio is one of the leading mineral 
producing states, with coal, oil and 


gas, limestone, clay, glass sand, salt, 
gypsum, and numerous other minerals 
all mined within our borders. Ohio is 
also rich in scenic attractions and his- 
torical lore. 

“I am, therefore, pleased that you 
have chosen our state as the place for 
your meeting, and I know that in the 
friendly atmosphere of Columbus your 
sessions will be both enjoyable and 
educational.” 

FRANK J. LAUSCHE, 
Governor, State of Ohio 





A Message to Members:— 

The Mid-Year Meeting of the Insti- 
tute, scheduled for Columbus during 
the week of September 25, 1949, will 
afford a splendid opportunity for mem- 
bers and their friends to participate 
in an outstanding technical program. 
There will be papers and conferences 
on current problems of industry, man- 
agement, and technical education in 
the mineral technology field; and in- 
spection trips to some of the nation’s 
finest industrial and research plants. 

A’ most cordial welcome has been 
extended to all Institute members to 
visit Columbus on this occasion by the 
Governor of Ohio, the Mayor of Co- 
lumbus, and the officers of the great 
industrial, research, and educational 
institutions, as well as by the Ohio 
Valley Section of the Institute. 

The AIME Directors hold their Sep- 
tember meeting at Columbus on Sep- 
tember 27, with representatives of the 
Sections and Divisions present to dis- 
cuss the program and progress of the 
Institute. The social functions planned 
for the ladies, as well as the members, 


will add greatly to the pleasure of the 
meeting. Adequate hotel accommoda- 
tions are assured. 

On Friday, Sept. 30, the Southern 
Ohio Section of the Open-hearth Com- 
mittee, AIME, will begin a two-day 
meeting, also at Columbus, so many 
members will find that their time can 
be profitably occupied for the entire 
week. 

The Mid-Year Meeting presents a 
splendid opportunity for many who 
could not be at San Francisco to par- 
ticipate in an important national gath- 
ering of mining and petroleum engi- 
and for which 
most diversified programs have been 


neers metallurgists 


arranged. 


L. E. YOUNG, 
President, AIME 


Women Plan Gala 
Meeting 

Several hundred women from all 
parts of the country will arrive in 
Columbus on September 24 with their 
engineer spouses, and the Columbus 
Section of the Woman’s Auxiliary, 


AIME, will play the gracious hostess 
during the Mid-Year Meeting. Mrs. 
Elmer R. Kaiser, 2406 Brixton Rd., 
Columbus, general chairman of the 
ladies’ committee, has been busy ar- 
ranging the entertainment. 

Following the All-Institute luncheon 
on Monday afternoon, the ladies have 
scheduled a sightseeing trip through 
Ohio’s capital city, winding up the 
day with a tea at the home of the 
president of Ohio State University. 
Tuesday will feature a visit to the 
Heisey Glass Co. at Newark, Ohio, 
lunch at the Granville Inn, and then 
a tour of the plant where the new 
Lustron houses are made. A fashion 
show and luncheon at the Maramor, 
famed Columbus restaurant, will be 
Wednesday’s high spot, but the ladies 
will go higher that evening to dine 
with their husbands atop a forty-story 
skyscraper in the heart of the city. A 
romantic nocturnal visit to the local 
observatory is planned for later that 
night, with a planetary display on the 


agenda. 





Columbus’s Mayor 
Weleomes the AIME 
“Columbus appreciates the honor 
and privilege of playing host to the 
American Institute of Mining and 
Metallurgical Engineers. 

“Columbus is the heart of a great 
state. It is Ohio’s capital city. Meeting 
in Columbus is traditional, for hun- 
dreds of conventions are held in our 
city each year. There are many fine 
hotels and restaurants to accommodate 
visitors. 


“It’s easy to come to Columbus. Our 
city is conveniently accessible to the 
country’s principal metropolitan cen- 
ters by air, rail or highway. One half 
ot the nation’s population resides 
within a 500 mile radius of Columbus. 

“We urge you to attend your mid- 
year meeting. We know you'll enjoy 
your stay, although brief, in Colum- 
bus.” 


JAMES A. RHODES, Mayor, 
City of Columbus, Ohio 





Mayor Rhodes 
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Part of the broad and beautiful campus of Ohio State University in Columbus, where 2600 educators serve a student body number- 


ing 24,000. This is but one of the 54 colleges and universities which make Ohio one of the nation's best educated sections. 


Ohio the Great 


Ohio, native state of eight Presi- 


dents, seventh in rank among the 
states producing industrial minerals, 
leading the world in rubber, steel, 
and clay products, will play host to 
the AIME in September. Ohio is the 


for “great.” Ohio’s 


Iroquois word 





great, and our Mid-Year Meeting will 
be the same. 

There'll be plenty of vacationing to 
do in the Buckeye State when techni- 
cal sessions are over. Five hundred 
and thirty miles of rivers and a 230- 
mile frontage on Lake Erie furnish 


scenic beauty, and direct commerce 
with the 


routes world. Great steel 


and other industries along the water- 
ways move observers to label Ohio 
“The Ruhr of America.” A _ store- 
house of minerals lies below the fertile 
farmland, and 117,000 businesses op- 
erate atop it. Columbus, the state 
capital, with the Scioto River winding 
like a ribbon through her hair, awaits 
Mr. and Mrs. AIME. 





Ohio is mostly farmland, but oil derricks hold up the sky, and the world's largest sandstone quarry (right) is in S. Amherst. The 
soil over which the pioneers traveled in 1788 now yields a rich harvest of food, and the minerals vital to commerce. 





i a ayy eon x 


In the Buckeye State, heavy industry joins with ante-bellum charm, providing lifeblood for the world's commerce, and pleasure for 
visitors. Up and down the Ohio and Muskingum rivers flow the iron ore, coal, and limestone which keep the blast furnaces going. 
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Among the Student Associates 





Mackay Grads Feted by 
Reno Section 


The twenty-two members of the 
graduating class at the University of 
Nevada’s Mackay School of Mines 
were the honored guests, on May 5, 
at a luncheon meeting of the Reno 
Section, AIME. A. C. 
Johnson presided, and called upon 
Jay A. Carpenter to introduce the 


Chairman 


graduates individually. 

All twenty-two graduates are Stu- 
dent Associates of the AIME, credit 
for this fine record going to H. B. 
Chessher, Sr., chairman of the Reno 
Section’s membership committee. Al- 
berto Barrios, retiring president of 
the Crucible Club, addressed the 


gathering, and then went on to pro- 
vide fine entertainment, singing and 
accompanying himself on the guitar. 


Lehigh University 

The Howard Eckfeldt Society met 
for the last time this year on May 19, 
viewing a film and electing officers for 
next year. The film was a Phelps 
Dodge Copper Co. presentation, show- 
ing mining and milling operations at 
Bisbee, Ariz. 

The men who'll pilot the Society 
through the next year are: President 
Robert L. Smith; Vice-President Rob- 
ert A. Limons; Treasurer Joseph A. 
Holmes; and Robert E. Nolan, Jr., 
Secretary.—Robert E. Nolan, Jr., Sec- 
retary. 





JULY 

7 Reno’ Branch, 
AIME. 

9-23 Fourth Empire Mining and Metal- 
lurgical Congress, Great Britain. 

13: El Paso Metals Section, AIME. 

13. Southwestern New Mexico Section, 


Nevada Section, 


AIME. 
13-15 American Society of Civil Engi- 
neers, summer convention, Mexico 


City. 

15-24 Pan-American Engineering Con- 
gress, Rio de Janeiro. 

19 Gulf Coast Section, AIME. 

25 Alaska Section, AIME. 


AUGUST 

23-26 AIEE Pacific general meeting, 
Fairmont Hotel, San Francisco. 

26-Sept. 10 Engineering & Mining Ex- 
hibition, London, England. 

Aug. 17-Sept. 6 United Nations Scien- 
tific Conference on the Conserva- 
tion and Utilization of Resources, 
Lake Success, N. 


SEPTEMBER 

25-28 American Mining Congress, 
Metal Mining Convention, Hotel 
Davenport, Spokane, Wash. 

25-28 Mid-year Meeting, AIME, Neil 
House, Columbus, Ohio. 

29-30 ASME, fall meeting, Erie, Pa. 
29-Oct. 1 Colorado School of Mines, 
75th anniversary celebration. 

Sept. 30-Oct. 1 Southern Ohio Section 
of Open Hearth Committee, AIME, 
fal meeting, Deshler-Wallick Hotel, 
Columbus. 


OCTOBER 
5-7 Petroleum Branch, AIME, fall 
meeting, Plaza Hotel, San Antonio, 


Texas. 

13-14 Texas Mid-Continent Oil and Gas 
Association, annual meeting, Rice 
Hotel, Houston. 

14 Eastern Section, Open Hearth Com- 
mittee, Iron and Steel Division, 
annual all-day fall meeting, War- 
wick Hotel, Philadelphia. 

14 Southwestern Section, Open Hearth 
Committee, Iron and Steel Division, 
Kansas City, Mo. 

17-19 Institute of Metals Division, 
AIME, fall meeting, Allerton Hotel, 
Cleveland. 

17-23 AIEE, 1949 Mid-West meeting, 
Netherland Plaza, Cincinnati. 

20-21 Petroleum Branch, AIME, Elks 
Club, Les Angeles. 

24-28 Thirty-seventh National Safety 
Congress and Exposition, Chicago. 

26-27 Joint Fuels Conference, ASME- 





Calendar of Coming Meetings 


AIME, French Lick Springs Hotel, 
French Lick, Ind. 

28 Pittsburgh Section of Open Hearth 
Committee and Pittsburgh Section, 
AIME, annual fall meeting, Wil- 
liam Penn Hotel, Pittsburgh. 

28-29 ECPD, annual meeting, Edge- 
water Beach Hotel, Chicago. 


NOVEMBER 

1-6 Pacific Chemical Exposition, Cali- 
fornia Section, American Chemical 
Society, San Francisco Civic Audi- 
torium. 

2-4 American Society of Civil Engi- 
wey fall meeting, Washington, 


7-10 AIChE, annual meeting, Pitts- 
burgh, Pa. 

9-11 Industrial Minerals Division, 
AIME, Tampa, Fla. 

12-14 Geological Society of America, 
— meeting, Hotel Cortez, El 
‘aso. 


DECEMBER 

7 American Mining Congress, Annual 
Business Meeting, New York City. 

8-10 Seventh Annual Conference, Elec- 
tric Furnace Steel Committee, Iron 
and Steel Division, AIME, Hotel 
William Penn, Pittsburgh. 


JANUARY 1950 

18-20 American Society of Civil Engi- 
neers, annual meeting, New York. 

30 AIEE, winter meeting, New York. 


FEBRUARY 1950 

10 Southwestern Section, Open Hearth 
Steel Committee, Iron and Steel 
Division, St. Louis, Mo. 

12-16 Annual Meeting, AIME, Statler 
(Pennsylvania) Hotel, New York 
City. 

APRIL 1950 

2-4 Annual conference, National Open 
Hearth Committee, Iron and Steel 
Division, Cleveland, Ohio. 

10-12 Open Hearth Conference, and 
Blast Furnace, Coke Oven and 
Raw Materials Conference, Neth- 
land Plaza Hotel, Cincinnati. 

19-21 American Society of Civil Engi- 
neers, spring meeting, Los Angeles. 

DECEMBER 1950 

7-9 Eighth Annual Conference, Elec- 
tric Furnace Steel Committee, Iron 
and Steel Division, AIME, Hotel 
William Penn, Pittsburgh. 
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University of Nevada 

At the April 27 meeting of the 
Mackay School of Mines’ Crucible 
Club, Mr. Zadra, of the Rare Metals 
Station of the Bureau of Mines in 
Reno, presented, for the first time, his 
paper on the electrolytic deposition of 
gold from activated charcoal. The 
students found the session most inter- 
esting and educational. 

The Club then went on to elect of- 
ficers for next year. Fred Muller is 
the new President, with John Cunning- 
ham, Walter Johnson, and Harry 
Varischetti serving as Vice President, 
Secretary and Treasurer, respectively. 

Club members can now look back 
on a highly successful semester of 
activities. W. E. Wrather, USGS head, 
AIME President, ad- 
dressed the group in February, and 
the March gathering heard a report 
from President Barrios on the AIME 
Annual Meeting in San Francisco. 
Since the first of the year, the Club 
has sponsored several movies for stu- 
dents and the public, including films 


and former 


on the natural resources of Nevada, 
block caving methods at the Emma 
Nevada mine in Kimberly, and one on 
the various types of Marion shovel in 
operation. The alumni paper, “The 
Mackay Miner,” was published dur- 
ing the first week of May, and mailed 
students, and 
Walter B. John- 


to alumni, former 
friends of the club. 


son, Secretary. 


University of New Hampshire 


An aerial field trip, aimed at study- 
ing the glacial features of Illinois, 
and made last summer by the stu- 
dents of the University of Illinois, 
was described to University of New 
Hampshire Student Chapter members 
at their regular April meeting. D. H. 
Chapman, associate professor of ge- 
ology at New Hampshire, described 
the airborne venture, which he had 
directed, and illustrated his talk with 
excellent color slides. 

New officers for the coming year 
were elected at another April meet- 
ing. New Chapter President Lawrence 
W. Wakefield is ably supported by 
Vice-President Carl A. Lein; Secre- 
tary-Treasurer Mrs. Isabelle A. Ker- 
dack; and Corresponding Secretary 
Livingston Chase.—Marston Chase, 


Corresponding Secretary. 
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News of AIME Members 





Marshall B. Ames was transferred 
early in January by the Corps of Engi- 
neers from the Alaska district to the 
Walla Walla, Wash., district. 


E. W. K. Andrau expects to do con- 
siderable research and prospecting for 
uranium in the Rocky Mountain area. 
The E. W. K. Andrau Enterprises has 
opened an office in Lander, Wyo., where 
it is expected that Dr. Andrau will in 
the near future do considerable geologi- 
cal work in addition to some drilling 
this year. 

Murray R. Arrowsmith can be 
found in Kimberly, Nev., where he is 
working as a geologist for the Consoli- 
dated Coppermines Corp. 


L. J. Barraclough, who is reached at 
the Disergarh Post Office, Burdwan Dis- 
trict, W. Bengal, India, has been elected 
president of the Mining, Geological and 
Metallurgical Institute of India. 


Ralph C. Beerbower, former district 
manager of the Goodman Mfg. Co., has 
taken the post of assistant to the super- 
intendent of the H. C. Frick Coke Co., 


West Leisenring, Pa. 


Chas. H. Behre, Jr., returned late in 
April from Rangoon, where, as repre- 
sentative-of Behre Dolbear & Co., mineral 
advisers to the Burma Union Government, 
he had been discussing general plans for 
mineral development. The trip involved 
a round-the-world flight. He left to re- 
sume field work in Mexico on May 15, 
and on June 7 received an honorary de- 
gree of Doctor of Science from Franklin 
and Marshall College, Lancaster, Pa. 


Josef W. J. Bercher is assistant divi- 
sion manager of the Texas Eastern Trans- 
mission Corp., P. O. Box 32, Downing- 
town, Pa. 


Bernard Beringer, former assistant 
general manager of Randfontein Estates 
G. M. Co., is now mine manager of 
Palmiet Chrome Mines Ltd., P. O. Ma- 


tooster, Rustenburg, Transvaal, S. Africa. 


Charles W. Campbell has changed 
from the engineering department to the 
production department of Mina Tiro 
General, Charcas, S.L.P., Mexico, and 
is now shift boss at the property. 

K. P. 


Campbell, working for the 
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American Smelting and Refining Co., has 
been transferred from Chihuahua, Mex- 
ico, to the Company’s general engineer- 
ing department at El Paso, Texas. 


William J. Coulter, Jr., is working 
as a miner for the Bunker Hill and Sulli- 
van Mining and Concentrating Co. His 
address is P. O. Box 353, Kellogg, Idaho. 


Orville R. Dahlberg, since graduat- 
ing from the University of Wisconsin, 
has been employed by the Oliver Iron 
Mining Co. as a mining engineer on a 
training program, intended to acquaint 
future operators and engineers of the 
company with the various operations that 
comprise the company as a whole. Periods 
of varying lengths are spent under the 
different departments, such as engineer- 
ing, special exploration, budget control, 
shops, grading, sampling and safety. 





Rene Engel 


Rene Engel, geologist and chemical 
engineer, recently became associated with 
Florent H. Bailly, petroleum engineer 
and geologist, founder and president of 
Oil Properties Consultants (geology and 
engineering) and Petroleum Engineering 
Associates (laboratory studies), both of 
Pasadena, Calif. Under the names of 
Petroleum Industry Consultants, Cuba, 
and Petroleum Industry Consultants, 
Venezuela, this association is extending 
its services from branches located respec- 
tively in Havana and Caracas. Dr. Engel 
still retains his post as curator of min- 
eralogy and petrology at the Los Angeles 
County Museum. 





Paul B. Entrekin 


Paul B. Entrekin, former vice-presi- 
dent and manager of Bethlehem Chile 
Iron Mines, became manager of the 
Bethlehem Steel Company’s mining divi- 
sion in May. A Lehigh graduate, Mr. 
Entrekin started with Bethlehem in 1925 
as an engineer in the mining department. 
He was transferred to the Cornwall mine 
in 1926 to service successively as plant 
engineer, mine superintendent, and as- 
sistant manager. In 1941 he went to El 
Tofo, Chile, as mine superintendent and 
assistant manager of Bethlehem Chile, a 
Bethlehem Steel subsidiary, becoming 
manager and vice-president in 1944, 


Lloyd L. Connell writes that his con- 
nection with the Stoker Manufacturers 
Association terminated on April 1 and 
that he is now with the Diamond Chain 
Co., Indianapolis, Ind. Following com- 
pletion of his current period of training, 
he expects to be assigned to a territory 
as sales representative. 


John M. Davis can be reached at the 
Western Machinery Co., 231 Healey 
Bldg., Atlanta 3, Ga. He had worked for 
the Phosphate Mining Co. in Florida. 


Joseph M. Downey, formerly metal- 
lurgist at the Leadville milling unit of 
the American Smelting and Refining 
Co., is now a miner at the Kokomo Vic- 
tory mine of the Company. 


John R. Drenan has been appointed 
superintendent of the fluorspar division 
of the United States Coal and Coke Co. 
at Mexico, Ky., effective May 1. 
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L. E. Young, guest of honor at St. Louis Section—Missouri School of Mines Student 
Chapter banquet on May 14, with St. Louis Chairman Herbert Franke and Mrs. Franke. 


L. E. Young, President of the AIME, 
spoke before the Missouri School of Mines 


Student Chapter on May 14. He dis- 
cussed briefly technical assistance to 
foreign countries and then spoke at 


length on potash mining, illustrating his 
talk with slides and maps. The Student 
Chapter-reports that Dr. Young’s wide 
experience, coupled with natural speak- 
ing ability, gave a comprehensive picture 
of this type of mining, and members of 
the Chapter feel that this was the most 
important meeting in the history of the 
Chapter. 


Gilbert C. Davis acted as manager 
of the Stag Canon branch of the Phelps 
Dodge Corp. from 1929 to 1939 when he 
was transferred to the Morenci branch 
where he was in charge of operations 
until 1946. At that time he was trans- 
ferred to Douglas, Ariz., as director of 
labor relations, and continued in that 
capacity until his retirement on March 1. 
To go back thirty odd years, Mr. Davis 
went from Denver to the Rock Springs 
district to open a new coal mine for the 
Colony Coal Co. at Dines, Wyo., and was 
in charge of operations until 1927 when 
he moved to Mt. Harris, Colo., and for 
the next two years was general manager 
of the Colorado & Utah Coal Co. as well 
as the Colony Coal Co. 


G. Dessau, an Italian mining engi- 
neer, who, after having been taken to 
India as a prisoner of war, was later 
allowed to work there and was in charge 
of the geophysical section of the Geologi- 
cal Survey of India from the start of 
that section, has now returned to Italy. 
He has again taken up service with the 
Italian Colonial Administration and has 
been attached to the Geological Survey 
of Italy. 


O. J. Egleston has retired as vice- 
president and consulting engineer for 
the U. S, Smelting Refining and Mining 
Co. after 46 years with the Company 
and its predecessor. A. B. Marquand 
has also retired as vice-president and 
manager of metal sales after 31 years 
with the concern. 
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Andrew Fletcher, president of the 
St. Joseph Lead Co., and vice-president 
and treasurer of the AIME, delivered the 
commencement address at the Missouri 
School of Mines and Metallurgy, Rolla, 
on May 31. At the same time the Uni- 
versity of Missouri conferred upon him 
the degree of Doctor of Engineering. 


Milton H. Fies has been appointed a 
consulting engineer to the Office of Syn- 
thetic Liquid Fuels, Bureau of Mines. 
He will continue as part time manager of 
coal operations for the Alabama Power 
Co. Under Dr. Fies’s supervision, the 
Alabama Power Co. is collaborating with 
the Bureau of Mines in a second field- 
scale experiment in the underground 
gasification of coal at Gorgas, Ala. A 
seam of coal there recently was ignited 
under carefully controlled conditions to 
determine the feasibility of using the 
gases thus produced as a source of fuel 
for boilers and as a raw material for 
making synthetic oil and gasoline. 


Glenn H. Fritz left his job with the 
Anaconda Copper Mining Co. last De- 


cember and is now employed by the 
Joy Mfg. Co. as a sales trainee. 
J. Porter Gardner, Jr., formerly 


field ventilation engineer for the Joy 
Mfg. their New Philadelphia, 


Ohio, plant, was transferred on Jan. 1 


Co. at 


to Joy’s Chicago district sales office as 
sales representative specializing in fan 
sales. 


Dion L. Gardner has moved his con- 
sulting office in geology and engineering 
to 1815 W. Chapman, Orange, Calif., c/o 
Association Laboratories. His office was 
in Santa Ana. 


Fred E. Gray is living at the Asbury 
Apartment Hotel, 2505 W. 6th St., Los 
Angeles 5. He is assistant general man- 
ager of the Coronado Copper and Zinc 
Co. 


I. G. Grossman, formerly at the de- 
partment of geology at the University of 
North Dakota, is now with the petroleum 
economics branch of the Bureau of Mines 


in Washington, D. C. 


Julius B. Haffner has been elected 
second vice-president of the Bunker Hill 
and Sullivan Mining and Concentrating 
Co. and Donald H. McLaughlin be- 


comes a director of the Company. 


Alfred S. Harvey, since graduation 
from the Missouri School of Mines and 
Metallurgy last June, has been quarry 
foreman for the U. S. Gypsum Co. at 
the Fort Dodge plant. He can be reached 
at 1111 S. 18th St., Fort Dodge, Iowa. 


John S. Hemphill is now associated 
with C. A. Venezolana de Cementos, 
Caracas, Venezuela. 


James M. Hill, formerly geologist 
with the Union Carbide and Carbon Co., 
has opened his office as a consulting min- 
ing geologist at 182 N. Court St., Tucson, 
Ariz. 


Arne Hofseth .is one of two Nor- 
wegian technicians who will spend six 
months in the United States studying 
mining methods and equipment which 
might be adapted for use in mine oper- 
They are particularly 
interested in modern methods of open 
pit mining, equipment used for milling 
and transporting ore, and American 
methods of pelletizing iron ore. The 
Bureau of Mines is co-operating with 
ECA’s assistance division in 
arranging the studies. 


ations in Norway. 


technical 


John A. Johnson is supervisory engi- 
neer of the Duluth office of the Health 
and Safety Division of the Bureau of 
Mines. 


Werner O. Joseph, upon graduation 
from the University of Chile, became 
assistant mill foreman of Cia. Minera 
Punitaqui in Ovalle, Chile. 


Francis R. Joubin, for twelve years 
on the exploration and mine staff of Pio- 
Mines of British Columbia, 
their 
Eastern Canada representative, has been 
granted a leave of absence allowing him 
to assume charge of exploration projects 
for other companies. He will be retained 
as Pioneer’s eastern adviser on explora- 


neer Gold 


and more recently engaged as 


tion, and will continue to make his head- 
quarters at the Pioneer company’s offices 
at 510 Concourse Bldg., 100 Adelaide St., 
W., Toronto, Ont. 


Nicholas N. Kohanowski, formerly 
with Cie. Aramayo de Mines en Bolivie, 
has returned to the States and accepted 
the post of assistant professor in the de- 
partment of geology at the University of 
North Dakota, Grand Forks. 


Emerson C. Lane, has gone to San 
Juancito, Honduras, as metallurgist for 
the New York and Honduras Rosario 
Mining Co. 
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H. F. Lynn informs us that he is now 
associated with the Southwestern Engi- 
neering Co., 4800 Santa Fe Ave., Los 
Angeles 11, Calif. He had been with the 
Western-Knapp Engineering Co. 


Mark C. Malamphy, consulting geo- 
physicist, formerly of Little Rock, Ark., 
and W. G. Garlick, consulting geologist 
of Lusaka, Northern Rhodesia, have in- 
corporated under the firm name of Mark 
& Co., Ltd., 
geologists and geophysicists with offices 
in Mufulira, N. Rhodesia. Mr. Malamphy 
has been engaged in geophysical work in 
the United States, Canada, and South 
America since 1926, and in the Union of 
South Africa, the Rhodesias, and the 
Belgian Congo since 1946. Mr. Garlick 
has been doing geological work in South 
Central Africa for about twenry 
years. The new firm’s address is P. O. 
Box 209, Mufulira, N. Rhodesia. 


Charles A. Marr is working for the 
St. Joseph Lead Co. at Bonne Terre, Mo., 
as a mining engineer. 

Robert R. Mates, since school days 
at the University of Utah, has been em- 
ployed by the Kennecott Copper Corp., 
Arthur, Utah, as a research engineer and 
by the Bureau of Mines at Salt Lake 
City as a metallurgist. 


C. Malamphy consulting 


and 


J. L. MeCluggage is a mining engi- 
neer with the Kamunting Tin Dredging 
He had 
held the same post with the Rawang Tin 
Fields, Ltd. 


C. E. McManus has been appointed 


Co., Taiping, Perak, Malaya. 


assistant to the general manager of the 
Minnesota mines of The M. A. Hanna 
Co. 

Wilson D. Michell, after spending 
two years in French Morocco as geologist 
for the Societe Nord-Africaine du Plomb, 
engaged in the exploration and develop- 
ment of lead-zinc deposits in the north- 
eastern part of that country, is now work- 
ing as a geologist for the Resurrection 
Mining Co. at Leadville, Colo. 

Arnold H. Miller, consulting engi- 
of New York been in 
Sinaloa, Mexico, on professional work. 

F. Stuart Miller has 50 S. Reming- 
ton Rd., Columbus, Ohio, as a permanent 


neer City, has 


address, but right now he is in Kuala 


Lumpur, Malaya, as assistant manager 


of the Pacific Tin Consolidated Corp. 
James T. McDonald is working for 

the Bunker Hill Mining 

and Concentrating Co. at Kellogg, Idaho, 


and Sullivan 
as a surveyor. 

Clarence O. Mittendorf is 
to Turkey. He can be 
reached at Ankara in care of the Ameri- 
can Embassy. 


on an 
ECA mission 
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C. C. Huston 


C. C. Huston, former head of the ex- 
ploration department of Macassa Mines 
Ltd., has resigned from that post to enter 
into private consulting practice. His 
address is 1001-85 Richmond St., W., 
Toronto. 





R. M. Mahoney 


R. M. Mahoney is continuing his ac- 
tivities with the United States Vanadium 
Corp. as manager of industrial relations 
but has moved his headquarters to Bis- 
hop, Calif. 

Ivan L. Nichols is 
metallurgical trainee for the U. 


working as a 
S. Smelt- 
ing Refining and Mid- 
vale, Utah. He had been with the Pacific 
Bridge Co. in Park City. 


Mining Co. at 


C. M. Peters, who left his post as geolo- 
gist and chief engineer at the Neptune 
Gold Mining Co. after completing one 
year, is now working out of San Fran- 
cisco for the firm of Dames and Moore, 
who do foundation engineering and soil 
mechanics. He is their geologist and job 
engineer on work that consists of testing 
the soil and formation for foundations of 
buildings, bridges, and dams. 


R. G. Ponsford 


member of the Ponsford-Moos Equipment 
quly 


recently became a 


Co., El Paso. 
Mine and Smelter Supply Co. and takes 
to his new post many years of experience 
industrial, and 


He was formerly with the 


specializing in mining, 


shop equipment. 

Burton M. Reynolds was appointed 
mining engineer, Rolla branch, Mining 
Division, Bureau of Mines, last Novem- 
from Idaho. He was 
formerly with the Bureau in College Park, 


ber, going there 
Md. His present assignment is in Little 


Rock, Ark. 
T. A. Rickard, of Victoria, B. C., 


has been appointed an honorary fellow 
of the Imperial College of Sciences. Most 
octogenarians are to sit back 
and let the world carry on by itself, but 
not Dr. Rickard. Last year he published 
of British Co- 


new. book, 


satisfied 


“Historic Backgrounds 
lumbia,” and recently ‘his 


“Autumn Leaves,” has appeared. 


Ernest R. Rodriguez is working as 
a mining engineer with the safety branch 
of the Bureau of Mines with headquar- 
ters at Phoenix, Ariz. 


John A. Roos is working for the 
Sales Division of the National 
Lead Co. as a mining engineer. His 
address is Box 265, Belle Fourche, S. 
Dak. 


Baroid 


John G. Reilly resigned as general 
manager of the Bayard, N. Mex., depart- 
ment of the United States Smelting Re- 
fining and Mining Co. on May 21. He 
will enter the consulting field and will 
continue to maintain his residence at 407 
College Ave., Silver City, N. Mex. Mr. 
Reilly formerly was managing director 
of Cia. Real del Monte y Pachuca at 
Pachuca, Hidalgo, Mexico. 


Joseph T. Roe is construction engi- 
neer for Dent and Russell Inc., Dantors 
division, mining, milling, and manufac- 
turing, in Maupin, Oreg. 


H. L. Roscoe, vice-president and gen- 
eral manager of Noranda Mines Ltd., who 
had been resident in Noranda since the 
beginning of operations, has moved to 
the head office in Toronto. R. V. Porritt, 
who has served the Company since 1926, 
for the last ten years as assistant general 
manager, was appointed manager. 

Robert J. 
of S. 


reached in care of the Messina Develop- 


Rose has gone to the 


Union Africa where he can be 


ment Co., Messina, Transvaal. 


Pierre Routhier, fellow of the Uni- 
versity of Paris, former head of the geo- 
logical office of the 
Recherche Scientifique Coloniale in New 
Caledonia, left New Caledonia recently. 
He and two associates will study the 
material collected there in the geological 


mission of the 
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laboratory of the Ecole Normale Su- 
perieure, 45 rue d’Ulm, Paris. 


Larry Seaman, project manager for 
the Iron Mines Co. of Venezuela, a Beth- 
lehem Steel Co. subsidiary, has changed 
his address from Caracas, Venezuela, to 
Guiria, Estado Sucre, Venezuela, where 
the Iron Mines Co. is building a port 
for the transshipping of Venezuelan iron 
ores. 


Henry G. Schuring, formerly con- 
nected with La Luz Mines Ltd. at Siuna, 
Nicaragua, is now mill superintendent 
of the New Idria Honduras Mining Co., 
Santa Rosa de Copan, Honduras. 


Charles E. Stott, formerly vice-presi- 
dent and general manager of Cia. Minera 
de Penoles and Cia. Metalurgica Penoles, 
subsidiaries of the American Metal Co., 
is at present located in Washington, 
D. C., as regional specialist with the 
strategic ~ materials division of ECA, 
covering Africa. 


J. A. Swart, who was general super- 
intendent for the Raymond Concrete Pile 
Co., on their contract to build the Car- 
don refinery for the Shell Oil Co., has 
gone to Chuquicamata, Chile, as assistant 
job manager with Foley Hermanos on 
the construction contract to build a new 
sulphide plant for the Chile Exploration 
Co. 


J. R. Sweet arrived in the States last 
August from Northern Rhodesia where 
for the past 4% years he was in the 
service of the Roan Antelope Copper 
Mines, Ltd., Luanshya. He is now gen- 
eral manager for the Tungsten Mining 
Corp., Henderson, N. C. His residence 
address is 230 Virginia Ave., Henderson. 


E. H.:Thaete, Jr., has transferred 
his headquarters from New York to the 
New Orleans office of the Freeport Sul- 
phur Co., 1804 American Bank Bldg. 


E. L. Thomas, Jr., was graduated in 
mining engineering from the University 
of Alabama at the end of the last quarter 
and will be located in the Birmingham 
district with the Tennessee Coal, Iron, 


and Railroad Co. 


David W. Tittman graduated from 
the Missouri School of Mines in Janu- 
ary and was then employed by the St. 
Joseph Lead Co. as metallurgist in the 
ore dressing research laboratory. He is 
living at 207 E. School St., Bonne 
Terre, Mo. 


Hale C. Tognoni is working at the 
Darwin Mines, Darwin, Calif. He had 
been a student at the University of 
Nevada. 


Marvin J. Udy now spends half of 
his time with the Vanadium Corp. of 
America in the development of new proc- 
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esses for chromium and ferroalloys. At 
the same time he is acting as consulting 
engineer for the New Jersey Zinc Co. in 
the electric furnace smelting of Quebec 
ilmenite, and also for Fabrica Nacional 
de Carburo y Metallurgia of Santiago, 
Chile. 

Gilfry Ward has been appointed 
vice-president in charge of sales of the 
American Manganese Steel Division of 
the American Brake Shoe Co. He will 
be located in Chicago Heights, Ill. With 
Brake Shoe since graduating from Yale 
in 1928 he has spent many years on both 
the East and West Coasts with the 
Amsco sales organization. 

H. P. Willard has: changed his ad- 
dress from 166 Tomb St., Tiffin, Ohio, to 
Gabbs, Nev. 

J. P. Williams, Jr., chairman of the 


board of directors of the Koppers Ce., 
Pittsburgh, retired from active manage- 
ment of the company in May. He re- 
mains a member of the board and will 
continue in his capacity as chairman of 
the board, as well as an adviser on 
special problems. Actively associated 
with the Koppers Co., or its predecessors, 
since 1920, he was manager of the Mel- 
croft Coal Co. until Koppers absorbed it, 
was elected executive vice-president of 
Koppers in 1933, and became president 
in 1939. 

John Worcester has been appointed 
production manager of the National 
Lead Co., S. A., with headquarters in 
Buenos Aires, Argentina. 

Carl C. Youell is superintendent of 
the Jewell Ridge Coal Corp. at Oneida, 
Tenn. 





e In the Metals Branch 








© Harris and Ewing 


Robert L. Baldwin 


Robert L. Baldwin has been made 
assistant to G. A. Wallerstedt, western 
district manager for the Hardinge Co., 
York, Pa. He will assist in sales devel- 
opment, using the Hardinge office at 24 
California St. in San Francisco as head- 
quarters. Mr. Baldwin began his career 
in 1901 as a technician for the American 
Steel and Wire Co. in Cleveland. He 
joined the U. S. Steel Corp. in 1912 as 
a special representative in exploiting, 
licensing, and selling the Heroult elec- 
tric steel furnace. When the Heroult 
basic patent expired in 1920 he joined 
the Republic Carbon Co., which was 
acquired fourteen years later by the 
National Carbon Co. He became sales 
development manager of the electrode 
division of that organization, retiring 
from that post this year to join the 
Hardinge organization. 

Thomas E. Barlow, formerly on the 
staff of Battelle Memorial Institute, is 
mow sales manager for Eastern Clay 
Products, Inc., Jackson, Ohio. 


Joseph J. Brugman is no longer em- 
ployed by Idaho Smelting Inc. He is 
now with the Morley Magnesium Foun- 
dries, Box 628, Renton, Wash., as metal- 
lurgical superintendent. 


Thornton C. Bunch has transferred 
to Vallejo, Calif., where he is foundry 
superintendent at the Mare Island Naval 
Shipyard. He had been working at the 
Navy Yard at Pearl Harbor. 


J. E. Burke, formerly at the Uni- 
versity of Chicago, has recently joined 
the Knolls Atomic Power Laboratory at 
the General Electric Co. in Schenectady 
as a research assistant. His new home 


address is R. D. 1, Ballston Lake, N. Y. 


Hans I. Elvander, Box 3616, Deger- 
fors, Sweden, is assistant to the general 
superintendent of Degerfors Jernverks 
AB. 


Matthew A. Hunter is retiring as 
dean of faculty after forty years of ser- 
vice at Rensselaer Polytechnic Institute, 
Troy, N. Y. He joined the faculty in 
1908 as a professor in electrochemistry 
and has served as the head of the de- 
partments of electrical engineering, 
physics, and metallurgical engineering. 
Dr. Hunter was born in Auckland, New 
Zealand, in 1878, received a B.S: and 
M.A. degree from Auckland University 
College and then went on to London for 
a doctor of science degree from Uni- 
versity College. He contiaued his studies 
at the University of Gottingen, Germany, 
at the Sorbonne in Paris, and the Tech- 
niche Hochschule at Karlsruhe, and came 
to the States in 1905 to work in the 
General Electric research laboratory in 
Schenectady. 


Themas A. Jackson is engaged as 
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a metallurgist and representative for the 
Volcan Mines Co. at Mahr Tunnel, Peru. 


Edward C. Keller, formerly plant 
metallurgist with the Duquesne Smelt- 
ing Corp. at Pittsburgh, has joined the 
firm of K. Hettleman and Sons at Bal- 
timore, Md., as assistant manager of the 
Dixie metals division. 


George V. Luerssen, chief metal- 
lurgist for the Carpenter Steel Co., was 
presented with the first annual David 
Ford McFarland award by the Penn 
State Chapter of the ASM at a dinner 
meeting on May 12. This award is made 
annually to a Penn State metallurgist 
who is judged to have attained eminence 
in his profession so as to bring credit 
upon himself and his alma mater. Mr. 
Luerssen talked on iron-nickel alloys and 
emphasized the need for further metal- 
lurgical attention in this field. 

Robert E. Mahr has resigned his 
job with Sylvania Electric Products Inc. 
and is now located with the Chrysler 
Corp., central engineering division, pow- 
metals lab. in Highland Park, 
Mich. He will be glad to hear from any 
friends at his home at 2360 Bacon Ave., 
Berkley, Mich., phone number Lincoln 
2-8728. 

Daniel J. Milevich is mechanical 
foreman in the open hearth department 
of the International Harvester Company’s 
Wisconsin Steel Works at S. Chicago, IIl. 


Martin S. Miller is research metal- 
lurgist in the research laboratory of the 
Crucible Steel Co. of America at Har- 
rison, N. J. 


Herbert E. Pagel is now in Birming- 
ham, Ala., working for the Tennessee 
Coal, Iron and Railroad Co. as a labora- 
tory assistant in the metallurgical depart- 
ment in the Fairfield sheet mill. 


dered 


Clarence B. Randall was elected to 
the presidency of the Inland Steel Co. 
on April 27 to succeed Wilfred Sykes, 
who becomes chairman of the executive 
committee. Mr. Randall, who had been 
assistant to the president, was vice- 
president in charge of materials. Mr. 
Sykes advised stockholders that net in- 
come for the quarter ended March 31 
amounted to $9,254,230 or $1.89 a share, 
compared with a net of $8,458,544 or 
$1.73 for the March quarter last year. 
Mr. Sykes reported that there is now 
“ample evidence” that the pent-up de- 
mand for steel following the war is being 
satisfied, and that Inland’s and the in- 
dustry’s capacity will be more than suf- 
ficient to supply the needs of the country, 
even at maximum peacetime consumption. 


L. F. Reinartz has been named as- 
sistant vice-president of the Armco Steel 
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Corp. He will continue to manage the 
Middletown division of Armco and the 
company’s coal mining division in West 
Virginia will report to him. Mr. Reinartz 
began his Armco career in 1909 as a 
chemist in the open hearth department 
after receiving a metallurgical degree 
from Carnegie Institute of Technology. 
He advanced from assistant superin- 
tendent to superintendent of the open 
hearth department at Middletown, to 
assistant general superintendent to works 
manager of East works and in 1938 to 
manager of the Middletown division. 





F. W. Bremmer 


F. W. Bremmer, for 25 years with 
the National Supply Co., has _ been 
elected vice-president in charge of manu- 
facturing, a post which has been vacant 
since Charles R. Barton retired a year 
ago. Mr. Bremmer has been works man- 
ager of the Spang-Chalfant division’s 
Ambridge plant since May, 1948. He was 
first employed by the Standard Seamless 
Tube Co. of Ambridge, Pa., and shortly 
after that company was acquired by 
Spang-Chalfant became assistant super- 
intendent of the hot mills. Spang Chal- 
fant was acquired by National Supply in 
1930 and ten years later Mr. Bremmer 
was appointed works manager of the 
division’s Etna, Pa., plant, a post he 
held until his appointment as 
manager of the Ambridge plant last year. 


works 


Earl W. Ross, who had been with 
the Naval Shipyard in Brooklyn, N. Y., 
has gone to Teterboro, N. J., to work 
for the Bendix Aviation Corp. 


Bruce M. Shields has changed his 
address from the U. S. Steel Corp. of 
Delaware, Pittsburgh, to the metallurgy 
department of the Carnegie-Illinois Steel 
Corp. South Works, 3426 E. 89th St., 
Chicago 17. 

Eric G. Skarin is service metallurgist 
for the Ohio Ferro-Alloys Corp., Citizens 
Bldg., Canton 2, Ohio. 


Cyril Stanley Smith, director of the 
Institute of Metals at the University of 
Chicago, was one of the principal speak- 
ers at the dedication of two mew build- 
ings on the campus of Illinois Institute 
of Technology on June 17. He lectured 
and led a discussion on the “Micro- 
structure of Metals” at a symposium in 
the auditorium of the chemistry build- 
ing, one of the two being dedicated. The 
other new structure is the metallurgical 
and chemical engineering building. 


F. M. Stearn, formerly with the 
Appleby Frodingham Steel Co., is now 
assistant metallurgist in the process de- 
velopment department of Henry Wiggin 
& Co., Birmingham, England. 


Ralph H. Sweetser writes from his 
new address, RFD 2, Portsmouth, N. H., 
that he spent four months in Ohio in 
the midst of the controversy on the “rub- 
ber conveyor belt system” from Lorain 
to East Liverpool, Ohio, for conveying 
iron ore from the Lake to the Ohio 
River and coal from the River to the 
Lake. Mr. Sweetser fails to see how this 
will help the steel industry and feels 
that it won’t help the railroads. He has 
found quite an interest in sponge iron, 
but doesn’t know whether it is because 
of the scarcity and high cost of blowing 
engines or because of the tests of the 
Bureau of Mines at Laramie, Wyo. 


Elbert C. Troy, who was chief metal- 
lurgist for the Dodge Steel Co., is now 
foundry engineer for the National Engi- 
neering Co. He receives mail at 5 EF. 
Broad St., Palmyra, N. J. 


J. C. Warner, dean of graduate 
studies and head of the chemistry de- 
partment at Carnegie Institute of Tech- 
nology, has been elected vice-president 
and a member of the board of directors 
of the Electrochemical Society. 


D. F. Zlatnik is plant superintendent 
for the Basic Reduction Co. on the hydro- 
metallurgical extraction, recovery, and 
refining of lead and zinc. His mail~goes 
to P. O. Box 92, Henderson, Nev. 





¢ In Petroleum Circles 





John A. Fraher, formerly with the 
Sinclair Prairie Oil Co., is now em- 
ployed as a petroleum engineer by the 
Bureau of Mines, Box 621, Laramie, 
Wyo. He is working on secondary re- 
covery problems in the Rocky Mountain 
era. 


Earl G. Griffith, after a little 
over three years with the Mene Grande 
Oil Co. in the Maracaibo Lake basin, 
the last year and a half as resident geolo- 
gist of the Bolivar Coastal fields, de- 
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cided that it was time to put in a “con- 
tract” in the U. S. Moreover he and 
his wife wanted their son to be born in 
the States and enjoy the advantages of 
good medical care. Mr. Griffith arrived 
home 24 hours prior to his son’s birth, 
which was pretty close timing. At present 
he is a petroleum geologist with The 
Texas Co. in the Montana district. He is 
living in Lewistown, Mont., and thinks 
it good country, with lots of hunting and 
fishing. 


James W. Hepburn recently re- 
ceived appointment as assistant manager 
of the vertical turbine pump division of 
the Worthington Pump and Machinery 
Corp., Harrison, N. J. Mr. Hepburn set 
up his headquarters at the Corporation’s 
Denver Works early in May, where he 
will be responsible for customer rela- 
tions in the sale of vertical turbine 
pumps in the territories west of the 
Mississippi, including Chicago, St. Paul, 
and New Orleans. Mr. Hepburn was 
graduated from the engineering school of 
the University of Utah in 1929 and joined 
Worthington that same year as a sales 
engineer. In 1943 he was made district 
manager of the E] Paso office, and since 
1945 has been in the reciprocating pump 
division at the Harrison Works. 


Michel J. Pagezy, a French student 
who had been studying at the Missouri 
School of Mines, has been in training as 
a petroleum engineer in production with 
the Sinclair Wyoming Oil Co. He ex- 
pected to return to France in July to 
offer his professional services to the 
French petroleum industry. 


Robert H. Parks has moved to San 
Antonio, Texas, and represents the Sun- 
ray Oil Corp. on the Seeligson Engineer- 
ing Committee. His address is Transit 
Tower, San Antonio. 


C. Sheldon Sharp has gone to 
Dhahran, Saudi Arabia, where he will be 
employed as a geophysicist working with 
gravity exploration for the Arabian 
American Oil Co. For the past ten years 
he had been working for the Brown Geo- 
physical Co. on gravity surveys. 

J. H. Sidwell has changed his ad- 
dress from the Union Tank and Supply 
Co., Tulsa, to the Hiawatha Oil and Gas 
Co., Milan Bldg., San Antonio, Texas. 


M. H. Stekoll informs us that the 
main office of the Stekoll Petroleum Co. 
is now located at 1700 M&W Tower 
Bldg., Dallas. He has recently moved 
from Independence, Kan., where the 
Company, which is engaged in the oil 
producing business, has several water- 
flood operations. 


Munsey W. Waters, engineer for the 
George E. Failing Co., manufacturer of 
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rotary drilling equipment, can be reached 
at 1001 Sunset Drive, Enid, Okla. 


Bing Quai Yee is addressed at the 
exploration department of the Carter Oil 
Co., P. O. Box 120, Denver, Colo. He 
had been at Oklahoma University. 

Robert W. Zwicky has the job of 
junior exploitation engineer with the 
Shell Oil Co. and receives his mail at 
2436 Shakespeare, Houston, Texas. 





Obituaries 








CHASE SALMON OSBORN (Mem- 
ber 1916), former governor of Michigan, 
prospector, geologist, writer, and a man 
who helped create some of the history 
of his times, died in Poulan, Ga., on 
April 11, at the age of 89. 

Mr. Osborn’s Lincolnesque, self-made 
career began in an Indiana log cabin in 
1860, and his first job was that of news- 
paper boy. By 1912 he had bought, pub- 
lished, and sold three mid-western news- 
papers. A penchant for hunting took 
him off on expeditions to the Canadian 
woods, and led to his discovery of the 
Michipicoten iron range and the Moose 
Mountain range in that country’s north- 
land, which discoveries brought him a 
considerable fortune. He was instrumen- 
tal in the development of the Great Lakes 
region, and did much field work in the 
Lake Superior districts of Michigan, 
Wisconsin, Minnesota, and Ontario. 

The efforts of “Uncle Chase” were not 
confined to the United States, however, 
as witness his discovery of the Kiruna 
and Luossavara deposits in Lapland, and 
other iron ranges in Africa, the Orient, 
and Latin America. His adventures in 
Madagascar were presented in his book 
“Madagascar, Land of the Man-Eating 
Tree,” in 1924. 


Mr. Osborn held no less than seven 
university degrees, although he had only 
that number of years of formal school- 
ing. The degrees were honorary—honor- 
ing the man who was Michigan’s gover- 
nor from 1911 to 1913; who wrote one 
of the nation’s first workmen’s compen- 
sation laws; who was instrumental in 
drafting Theodore Roosevelt for the 
presidency; who founded the Michigan 
Fellowship in Creative Art; who headed 
the National Committee of Independent 
Voters for Roosevelt in the 1940 cam- 
paign; who knew nine Presidents, and 
gave away a fortune. 

The list of organizations of which he 
was a member would fill most of this 
column. As an author, he wrote “The 
Andean Land”; “The Iron Hunter”; 
“The Law of Divine Concord”; “A Short 
History of Michigan”; and other vol- 
umes. 

Perhaps he left a clue to the secret 
of his success. Someone once asked him 
what schools he had graduated from, to 
which he replied—“Big woods and moun- 
tains.” 


ANDREW MELLICK TWEEDY 
(Member 1914), mining engineer, and 
former director and general manager of 
the South American Development Co., 
died at San Angelo, Texas, on Jan. 6. 
He was 64 years old. Mr. Tweedy was 
a native Texan, but he came East to take 
his B.S. in mining engineering from the 
Columbia School of Mines in 1906. He 
worked for the American Pyrites Co. in 
Herman, N. Y., for two years, and then 
the next eight years found him employed 
in various Mexican mining camps. In 
1916, he became resident manager for 
the South American Development Co. in 
Portovelo, Ecuador. Thirteen years later 
he was managing the company from its 
New York offices, and in 1935 became 
a director, continuing in that post until 
his retirement in 1943. His services 
were retained as a consulting engineer 
for the firm until the time of his death. 

One of his noteworthy achievements 
was the placing of the old Zaruma oper- 
ation on a profitable basis, and Mr. 
Tweedy’s ability, vision, and understand- 
ing were well known to have played a 
major part in the solution of the many 
problems therein presented. 





Necrology 
Date 
Elected Name Date of Death 
1948 Robert H. Bedford....April 26, 1949 
1948 Charles A. Bruce....March 11, 1949 
1892 William H. Corbould. .March 16, 1949 


1948 William J. Flori........ May 7, 1949 
1896 Robert H. Jeffrey...January 31, 1949 
1920 Joseph P. Labaw..... April 27, 1949 
1909 James E. Little........ May 24, 1949 
1947 Leonard Lynch ....... Oct. 18, 1948 
1890 James MacNaughton ...May 26, 1949 
1909 Charles Mentzel ......-- Jane 1, 1949 
1916 Hubert Merryweather...June 7, 1949 
1912 William C. Phalen..... May 27, 1949 
1945 Russell E. Reilly .........-- Unknown 
1917 Chard O. Sanford...January 31, 1949 
1945 George L. Smith........... Unknown 
1918 Philip S. Smith....... May 10, 1949 
1915 Walter Stalder ........ May 27, 1949 
1938 Arthur B. Yates....... May 10, 1949 


AIME JULY 1949 








— 








Proposed for Membership 





Total AIME membership on May 31, 
1949, was 15,729; in addition 4348 Student 
Associates were enrolled. 


In the foliowing list C/S means change of 
status: R, reinstatement; M, Member; J, 
Junior Member; AM, Associate Member; 
S, Student Associate; F, Junior Foreign Affil- 
iate. 





ARIZONA 
Ajo NEWETT, JOHN W. (M). 
Chief engineer, New Cornelia branch, 


Phelps Dodge Corp. 

Globe—MELLUS, HERBERT HEATH. 
(C/S—J-M). Pit engineer, Inspiration 
Consolidated Copper Co. 

Inspiration—PATE, MANOAH LAS- 
LEY. (C/S—J-M). Mining engineer, In- 
spiration Consolidated Copper Co. 

Tucson —KUMKE, CHARLES AU- 


GUST. (R-M). Mining engineer, Bureau 
of Mines. 
ARKANSAS 

Smackover — VESTAL, WILLIAM 
ARTHUR. (C/S—S-J). Petroleum en- 
gineer, Phillips Petroleum Co. 
CALIFORNIA 


Hollywood —- OFFEMAN, RICHARD 
E. (M). Manager, Pacific Coast divi- 
sion laboratory, Baroid Sales Division, 
National Lead Co. 

Los Angeles—HAYTHORNE, PERCY 
ALLEN. (M). Research engineer, su- 
pervisor of metallurgical research, 
Lockheed Aircraft Corp 

Riverside NICKERSON, KENNETH 
WESLEY, JR. (C/S—S-J). Geologist, 
Kennecott Copper Corp. 

Rodeo—MONFORT, JOSE VARGAS. 
(C/S—J-M). Smelter chemist, American 
Smelting and Refining Co. 

San Carlos—HACK, WALTER LAW- 
RENCE. (M). Chief metallurgist, West- 
ern Gold and Platinum Works. 

Taft — HENDERSON, ALEXANDER 
DUNCAN, JR. (R,C/S—JA-M). Field 


superintendent, Stanolind Oil Co. of 
California. 
COLORADO 
Denver — UNDERWOOD, ERVIN 


ee (C/S—J-M). Graduate student, 


MIT 

Leadville—SCHULTZE, JOHN FRED- 
ERICK. (C/S—S-J). Metallurgist, Lead- 
ville milling unit, American Smelting 
and Refining Co. YOUTZ, ROBERT 


CHARLES. (C/S—S-J). Mine sampler, 
Resurrection Mining Co. 
ILLINOIS 


Chicago—FERM, ERIC W. (M). Sales 
metallurgist, Miller & Co. MARTIN, 
HAROLD JOHN. (M). Sales engineer, 
Miller & Co. 

Du Quoin—ALBON, DEAN ELLIOTT. 
(3). Chief engineer, Airmite-Midwest, 
ne. 

Wilmette WARE, THOMAS MOR- 
ROW. (M). Industrial engineer, Inter- 
national Minerals and Chemical Corp. 


INDIANA 

E. Chicago — BROWN, CALVIN 
CHARLES. (C/S—J-M). Metallurgist, 
Inland Steel Co. TATOUSEK, RICHARD 
JOSEPH. (C/S—J-M). Open hearth 
practice foreman, Inland Steel Co. 

Fort Wayne — LAULETTA, PAUL 
ANDREW. (C/S—J-M). Metallurgical 
engineer, Joslyn Mfg. & Supply Co. 

Hammond—BONICK, JAMES FRAN- 
CIS. (J). Metallurgist, Inland Steel Co. 


LOUISIANA 

New Orleans — BANKS, ROBERT 
TUNSTALL, JR. (M). Consulting en- 
gineer. GLENN, ALFRED HILL (M). 
Consulting meteorologist, A. H. Glenn & 
Associates. SQUYR FRANK WIL- 
BUR. (AM). Dictrist representative, 
Eastman Oil Well Survey Co. 

Shreveport—FENWICK, DICK TIMS. 
(M). Production supt., Southern Produc- 
tion Ce. REEVES, JAMES NEAL. (J). 
ong, aaa scout, Pan American Produc- 
ion oO. 


MARYLAND 

ae Spring—BACON, JAMES EV- 
ERETT. (M). Technical counselor. 
University Park—BARRY, ANTHONY 
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J. (M). Mining engineer, Research, 
Bureau of Mines. 
MASSACHUSETTS 

Cambridge — GAINES, RICHARD 
VENABLE. (C/S—J-M). Postgraduate 
student, Harvard University. JAFFE, 


LEONARD DAVID. (C/S—J-M). Chief, 
physical metallurgy section, Watertown 
Arsenal. MEAD, JUDSON. (C/S—S-M). 
Geophysicist, U. S. Smelting Refining & 
Mining Co. 

Newton — MARTIN, JAMES LEO. 
(C/S—J-M). Director-laboratory, Water- 
town Arsenal. PITTS, PARKER DE- 
SALES. (J). Geologist, F. D. Pitts Co. 

Springfield — MORRIS, ALBERT 
WOOD. (R-M). Research engineer, di- 
rector of research, Moore Drop Forging 
Co. 


Wellesley Hills—STOKES, CHARLES 





ANDERSON. (M). Director of research 
and development, Godfrey L. Cabot, Inc. 
MICHIGAN 


Ann Arbor—REYNOLDS, EDWARD 
EVANS. (J). Research associate, En- 
gineering Research Institute, University 
of Michigan. 

ee ee PETER PAUL. 
(C/S—J-M). Chief engineer, Inland 
Steel Co. 


MINNESOTA 
BuhI—SCHEUER, CHARLES HENRY. 
(M). Chief engineer, W. S. Moore Co. 


MISSISSIPPI 

Washington—DONALDSON, ROBERT 
WARREN. (J). Petroleum engineer, 
The California Co. 


MISSOURI 

Kirkwood — MOORE, THOMAS I. 
(C/S—J-M). Assistant general super- 
intendent, American Zine Co. of Illinois. 

Rolla — DAVIS, CHARLES MAL- 
COLM. (M). Assistant professor of 
petroleum engineering, mining depart- 
ment, Missouri School of Mines. 

St. Louis —- BURKHARDT, FRED 


ROLLAND. (M). Civil engineer, Sin- 
clair Coal Co. 
MONTANA 

East Helena — LANE, STANLEY 
MARTIN. (R,C/S—J-M). Assistant 
superintendent, American Smelting & 
Refining Co. 
NEVADA 


McDermitt—HAAS, VERNE P. (M). 
General superintendent, Cordero Mining 


oe * 
ioche — McINTYRE, E. STEELE. 

(C/S TM). Mine engineer, Combined 
Metals Reduction Co. 
NEW JERSEY 

Freehold — REICHARD, EDMUND 
CARL. (C/S—J-M). Research metal- 
lurgist, American Smelting & Refining 


Co. 

Union — WALLACE, EDWARD 
MORRIS. (C/S—J-M). Chief engineer, 
Vulcan Safety Razor Corp. 


NEW MEXICO 

Hanover — CASON, CARROLL C. 
(C/S—S-J). Engineer, Peru Mining Co. 

Hobbs — BRIGHT, WAYNE R. 
(R,C/S—S-M). Petroleum engineer, 
Stanolind Oil & Gas Co. COURTRIGHT, 
RAYMOND ORLAND, JR. (M). Field 
engineer, Stanolind Oil & Gas Co. 


NEW Ly 
Flora Park — BEYER, ARTHUR 

JONES. (C/S—J-M). Metallurgical en- 
gineer, Atomic Energy Commission. 

New York—KAHN, WALTER CHAR- 
LES, JR. (C/S—J-M). Assistant tech- 
nical director, N. Y. Testing Labora- 
tories, Inc. HARLOW JOHN. 
(C/S—J-M). Metallurgical engineer, 
Singmaster & Breyer. SCARBOROUGH, 
FRANK GRIFFIN. (C/S—S-J). Engi- 
neer officer, fleet training group, U. 8S. 
Navy, Guantanamo Bay. WANG, 
KUNG- S-M). Specialist, 
foreign minerals, Bureau of Mines. 
WAYLAND, RUSSELL G. (C/S—J-M). 
Special adviser, combined coal control 
group, OMGUS. 

Schenectady — GEISLER, ALFRED 





HOLLIS. (C/S—J-M). Research as- 
sociate, General Electric Co. 


NORTH CAROLINA 

Charlotte — CAMPBELL, JAMES 
EDWARD. (C/S—J-M). Chief smoke 
abatement engineer, City of Charlotte, 


+ Sm 

Raleigh — BROADHURST, SAMUEL 
DAVIS. (AM). Assistant state geologist, 
State of North Carolina. 


OHIO 

Cleveland—LYMAN, TAYLOR. (C/S— 
J-M). Associate editor, Metal — 
and editor, Metals Handbook, ASM. 

Columbus—RABB, DAVID DANIEL. 
(C/S—J-M). Research engineer, Bat- 
telle Memorial Institute. 

Youngstown — SPEER, EDGAR 
BOYLE. (M). Superintendent, Bessemer 
department, Carnegie-Illinois Steel 
Corp. 


OKLAHOMA 
E nid — WATERS, 
/S—AM-M). Engineer, 
ailing Supply Co. 
Tulsa—STINSON, JAMES ALBERT. 
(M). Petroleum engineer, Stanolind Oil 
& Gas Co. 


PENNSYLVANIA 

Aliquippa—KELLER, ALONZO CAR- 
ROLL. (M). Superintendent, open hearth 
& Bessemer, Aliquippa works, Jones & 
Laughlin Steel Corp 

Butler — PARKER, HAROLD MER- 
RITT. (M). Open hearth superintendent, 
Armco Steel Corp. 

Latrobe FLETCHER, STEWART G. 
i Chief metallurgist, Lat- 
big Electric Steel Co. 

New Kensington—PHILLIPS, GLEN 
L. (C/S—J-M). Operating engineer, 
Aluminum Co. of America. 

Philadelphia — FAY, MERVIN A. 
(C/ J-M). Ceramic engineer, General 
Refractories Co. 

Pittsburgh — BROWN, BENJAMIN 
FLOYD. Research assis- 
tant, metals research laboratory, Car- 
negie Institute of Technology. DILLON, 
HERBERT GEORGE. (M). Sales man- 
ager, Heyl & Patterson, Inc. ERKUN, 
NEVZAT MEHMET. (C/S—S-J). Metal- 
lurgist, Pittsburgh Forgings Co. PETTI- 
GREW, DAVID WEBB, JR. (C/S—S-J). 
Research engineer, research laboratory, 
Aluminum Co. of America. 

Plymouth—BIRD, MORGAN, JR. (J). 
General manager, Kingston Mining Corp. 

R iegelsville — ADAMS, OHN H. 

/S—S-AM). Geologic field assistant, 
U. S. Geological Survey. 

Rimersburg — WALKER, JOSEPH 
LAWRENCE, JR. (C/S—S-J). Resident 
mining engineer, Rimersburg Coal Co. 

State College—LECZNAR, FRANCIS 
JOSEPH. (M). Assistant professor, 
Academy of Mining in Krakow. 


TENNESSEE 

Knozville — BERGMAN, GEORGE 
WALTER. (M). District manager, Joy 
Mfg. Co. 


TEXAS 
Conroe—HAINES, FRANK SAMUEL, 


MUNSEY W. 
George E. 














JR. (C/S—S-J). Field engineer, The 
Texas Co. 

Corpus Christi — MONTGOMERY, 
JAMES M. (M). Tools superintendent, 


Halliburton Oil Well Cementing Co. 
Dallas — WISENBAKER, JOHN D. 
(M). Manager of operations, Core La- 
oratories, Inc. 
Denver City — CAWLEY, AARON. 
S-J). Engineering trainee, Hono- 





lulu. ‘Oil Corp. 
El Paso__CHRISTENSEN, FRANK J. 
(M). Construction engineer, district 


manager, Stearns-Roger Mfg. Co. 

Graham — WESTFALL, MILLARD 
FRANK. (J). District pen engi- 
neer, Cities Service Oil 

Houston — JONES, KENNETH E. 
(M). Division engineer, Baash-Ross 
Tool Co. WEAVER, EARL MAR- 
SHALL. (M). Vice-president, Herb J. 
Hawthorne, Inc. WESTBROOK, M. 
ALLEN. (M). Supervisor, Houston area 
production laboratory, Shell Oil Co. 

Lubbock—ENGLE, DONALD DAVID. 
(J). Junior petroleum engineer, Stano- 
lind Oil & Gas Co. NKLE, HENRY 
WILLIAM. (J). Equipment engineer, 
Stanolind Oil & Gas Co. THOMPSON, 
LEWIS MARTIN. (J). Petroleum engi- 
neer, Stanolind Oil & Gas Co. 
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McAllen — McGEE, CHARLES J. 
(C/S—S-J). Engineer and branch office 
manager, Petroleum Service Co. 

Midland — FORGERSON, CARL 
DAVIS. (J). Junior petroleum engineer, 
Stanolind Oil Gas Co. MONTGOM- 
ERY, WILLIAM JEFFERSON. (C/S— 
S-J). Lawyer, Klapproth & Hamilton. 
WRIGHT, THOMAS RUSSELL. (R,C/S 
—S-J). Junior petroleum’ engineer, 
Stanolind Oil & Gas Co. 

North Cowden — WILLIAMSON, 
JACK WOODROW. (M). Petroleum en- 
gineer, Continental Oil Co. 

Odessa — CA MPBELL, CHARLES 
CLARK. (M). Seatuctien foreman, At- 
lantic Refinery Co. MASSEY, WIL- 
LIAM PATRICK. (M). Sales engineer, 
Garrett Oil Tools, Inc. RIKE, JAMES 
L. (J). Junior district petroleum engi- 
neer, Humble Oil & Refining Co. 
ROBERTSON, FRANK LINDSAY. (J). 
Junior production engineer, Atlantic Re- 
fining Co. SMITH, EARL B. (AM). 
Sales engineer, Garrett Oil Tools, Inc. 

San Antonio—TALIAFERRO, SCOTT 
LEETH. (J). Junior petroleum engi- 
neer, Stanolind Oil & Gas Co. 

Tyler — DeLONG, JACK MYLER. 
(and. Geologist, Stanolind Oil & Gas 


Yorktown — SUTHERLAND, JOHN 
WELSEY, JR. (R,C/S—S-J). District 
engineer Sunray Oil Corp. 


UTAH 

Hiawatha—JACKSON, THOMAS C. 
(M). General superintendent, U. S. Fuel 
Co. RAMEY, RUSSELL WAYNE. 
(R,C/S—S-M). Assistant to general 
superintendent, U. S. Fuel Co. 


VIRGINIA 

Arlington — MATTHEWS, ALLAN 
FREEMAN. (C/S—J-M). Editor, Min- 
erals Yearbook, Bureau of Mines. 


WASHINGTON 

Vancouver—WILTSCHKO, WILLIAM 
WESLEY. =) Metallurgist, 
Aluminum Co. of America. 


WEST VIRGINIA 

Fairmont—FOLK, WILLIAM RICH- 
ARD. (J). Field representative, me- 
chanical goods division, Goodyear Tire 
& Rubber Co. 

Gary — GILLISON, GEORGE 
THOMAS. (M). Ventilation engineer, 
U. S. Coal & Coke Co. 





WYOMING 

Casper—BURBACK, FRASER MER- 
RITT. (R,C/S—S-J). Assistant engi- 
neer, production department, General 
Petroleum Corp. CONGDON, CLYDE 
GLOVER. (R,C/S—S-M). District engi- 
neer, Wyoming district, The Texas Co. 
DAVIS, JOHN JOSEPH. (J). Assistant 
to petroleum engineer, Chemical & Geo- 
logical Laboratories, Inc. HOENSHELL, 
DAVID TOBY. (M). District engineer, 
General Petroleum Corp. 


ALASKA 

Anchorage — STRANDBERG, ED- 
WARD ODIN. (AM). Mine superinten- 
dent, Strandberg & Sons. STRAND- 
BERG, WILLIAM J. (AM). Mine super- 
intendent, Strandberg & Sons. 


ONTARIO 

Orilia—MacFARLANE, JOHN KEN- 
NETH. (R,C/S—S-M). Efficiency engi- 
neer, International Nickel Co. 

Port Colborne —LEWIS, WILLIAM 
JAMES CHARLES. (C/S—J-M). Metal- 
lurgist, Canadian Furnace, Ltd. 

eee Ye HER- 
MAN FREDERICK. (M) General 
superintendent, Kerr-Addison Gold 
Mines, Ltd. 


NEW BRUNSWICK 
Susser — HALCROW, ALEXANDER 

FOCH. (C/S—S-M). Exploitation engi- 

peer. Shell Exploration New Brunswick, 


BOLIVIA 

Pulacayo—TISO, PILADE ARTURO. 
(J). Petrographer and mining geologist, 
Cia. Huanchaca de Bolivia. 


VENEZUELA 

Caracas —- MASHMEYER, GORDON 
WILLIAM. (M). District production 
foreman, Socony-Vacuum Oil Co. of 
Venezuela. WILKIE, SYDNEY KERR. 
(J). Mud engineer, Socony Vacuum Oil 
Co. of Venezuela. 

Maracaibo—CASAS, JULIO CESAR. 
(C/S—S-J). Petroleum engineer, Creole 
Petroleum Corp. 
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DENMARK 

Copenhagen—ENGEL, NIELS NIKO- 
LAJ. (M). Professor of physical metal- 
lurgy, Royal Technical University of 
Copenhagen. 


ENGLAND 

Didcot, Berkshire — PATCHING, 
STANLEY WILLIAM FREDERICK. 
(M). Principal scientific officer, mineral 
dressing group, Ministry of Supply. 


FRANCE 

Montpellier — HERRENSCHMIDT, 
JEAN DIDIER. (M). Chief petroleum 
engineer, Société Nationale des PA&troles 
du ee _Mediterranéen. 

Paris — OLFE, SIDNEY PAUL 
(AM). paveoiiatien engineer, Joy Mfg. 
Co. 


GERMANY 

Helmholtzstr — GUTACKER, WIL- 
HELM BRUNO. (M). Consulting en- 
gineer. 


NORWAY 

Jorpeland —GJEDEBO, FINN. (M). 
Work manager, Staranger  Electro- 
Staalverk A/S. 

Oslo—HANSSON, PER. (M). Metal- 
lurgist, Christiania Spigerverk. 


INDIA 

Banaras — SWAMY, KOLAGOTLA 
BHIMESWARA. (M). Professor of mine 
surveying, Banaras Hindu Univ. 

Madras—GOPALAKRISHNAIAH, B. 
(C/S—S-M). Assistant professor of 
chemistry, education department, Govt. 
of Madras, India, 


VICTORIA 

Melbourne—CLARK, GORDON COL- 
VIN LINDESAY. (M). Technical man- 
aging director, Western Mining Corp., 


BORNEO 

Sarawak—ROB, FRANK WALTON. 
(M). Chief geologist, British Territories 
in Borneo. 


STUDENT ASSOCIATES 
Elected May 18, 1949 


Robert A. Coleman. ......:. Texas A&M 
Cliffort Ray Hudson........Okla. A&M 
Clement Peter Kuzma..Univ. Pittsburgh 
David William Levinson. .Ill. Inst. Tech. 
Clifton M. McDaniels..Colo. Sch. Mines 
John Flett Rollins........ Univ. N. H. 


Elected June 15, 1949 


Hassan Hassny Aboul-Seoud Univ. Calif. 
James Franklin Addington, Jr., 

La. State Univ. 
Bernard Allen Aggers....Univ. S. Calif. 
Joseph Ross Anderson......Univ. Minn. 
Craig Trenary Anneberg....Univ. Idaho 
ee a «cece eemee a Stanford Univ. 
Howard Eden Banta..Mont. Sch. Mines 
Perry Newland Barham.Tex. Tech. Coll. 
Douglas Dale ween — Louis Univ. 
Dan Alan Bee. .Texas Tech. Coll. 


Isadore Binder........... Wayne Univ. 
Clarence H. Blackburn. -Univ. Okla. 
Louis David Blom...... La. State Univ. 
Keith Edgar Bohrer..... ...Univ. Kans. 


Carl Ferdinand Brass, Jr. 
Univ. Pittsburgh 
Robert Wayne Buel..Mo. Mines & Met. 
Kenneth Wayne Bull....... Univ. Okla, 
John George Bunker........ Univ. Wis. 
Rex Harold Byers, Jr...La. State Univ. 
Fred Markham Carroll..Univ. S. Calif. 
Ralph Edger Carter........ Univ. B. C. 
Thomas Ford Clemens......Univ. Nev. 
Robert Chetham Cockrell...Univ. Ala. 
Stanley Edgar Comstock....Univ. Wis. 
George Denis Cordner. .Univ. Melbourne 
Neil Vernon Cottrell....Univ. S. Calif. 
Robert Joe Cronk....Mo. Mines & Met. 
Robert Earl Crowder....Univ. S. Calif. 
Donald John Cunningham...Univ. Nev. 
Donald Peter Dampf..Mo. Mines & Met. 
Elbert D. Diebold....... Univ. S. Calif. 

Russell Ervin Diefenbach 
Mo. Mines & Met. 
John M. Donna........St. Louis Univ. 
Wesley Eckley......... St. Louis Univ. 
George W. Edwards, Jr...St. Louis Univ. 
Charles J. Eskridge, Jr.. Univ. Tulsa 
Barry Louis Evans "Univ. S. Calif. 
Archie Pence Farr. .Univ. Texas 
Tyler Aubrey Ferguson. Tex. Tech. Coll. 















Frank Wilson Ficklin. .Tex. ech. Coll. 
Calvin Leo Franke........ Univ. Okla 
Joseph Wincene Fusso..St. Louis Univ. 
Walter James Gabriel (Rein.) 
St. Louis Univ. 
Richard Edward Gaffney 
Mont. Sch. Mines 
Reynold Merritt Gardner, Jr. 
Univ. Okla. 
Reginald Austin Giahn. Univ. Nev. 
Norman James Glover. Columbia Univ. 
Robert Maurice Goldhoff .Univ. Cinn. 
Floyd Wayne Gooch, Jr. .. Univ. Okla. 
John William Gosen..Mo. Mines & Met. 
Charles Edward Goulden 
Camberne Sch. Mines 
Ira Charles Green, Jr...Texas Tech. Coll. 
James Stephen Griffin.....Univ. Tulsa 
David Curt Grimm...Mo. Mines & Met. 
Ralph Joseph Grimmer. .St. Louis Univ. 
Michael Barry Grossman 
Univ. Pittsburgh 
Allen Ray Guiberteau..La. State Univ. 
Thomas N. Hanrahan...St. Louis Univ. 
Edward James Hardebeck 
Mo. Mines & Met. 


James Wallace Hart...St. Louis Univ. 
Dewey Shaffer Harwood, Jr.. .Univ. Nev. 
James O. Haynes...... ..Univ. Okla. 
William Robert Hessi, Jr. St. Louis Univ. 
James Grover Hoag.... Univ. Wis. 
Robert Mackinley Holt..La. State Univ. 


Jack Harrison Hopper.S. Dak. Sch. Mines 
Keki Khodadad Irani. .Mo. Mines & Met. 
Auzville Jackson, Jr.....Va. Poly. Inst. 


Carl Allan Johnson..... Ill. Inst. Tech. 
David R. Johnson.......Univ. S. Calif. 
Walter Burton Johnson....Univ. Nev. 
Harry Robert Jukes...Univ. Pittsburgh 
Zaven Kalajian.... ...Wayne Univ. 
Charles Crews Keating..La. State Univ. 
Mark Joseph Klein Univ. Nev. 


Frank Keichi Komoto. ‘Mo. Mines & Met. 
Billy Charles Koy. Texas Tech. Coll. 


Gordon Wilford Kriegel. Univ. Wis. 
Earl Leslie Kunz..........-. Univ. Wis. 
Rex Worth Landry ee Pree Univ. Texas 


Raymond Elston Lansford 
Mo Mines & Met. 
Robert Lautzenhiser Purdue Univ. 
Owen Nolon Layman........Univ. Ala. 
Herman Johnson Ledbetter.Univ. Okla. 
Clyde Henry Leinon..Mo. Mines & Met. 
James Thomas Lift......St. Louis Univ. 
Charles Edward Mace.Mo. Mines & Met. 
Frank John Marquis..Mo. Mines & Met. 
Joe Robinson Mathis -Univ. Nev. 
John Francis Matthews, Jr. 
Univ. S. Calif. 
Robert Eugene McDaniel...Univ. Okla. 
Jimmie H. Minshall. .Mo. Mines & Met. 
Marvin Irving Moldenhauer 
St. Louis Univ. 
John Thomas Moran..Mo. Mines & Met. 
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When you consider any mechanical device for centering 
your casing, there is one fact you must Know—one feature 
only that can mean cementing success or failure. 

Does it exert MAXIMUM CENTERING 
FORCE AT THE CEMENTING POINT? 
After several years of manufacturing and field testing— 
after months of exhaustive tests of all makes of casing 
centralizers—we have designed, developed and are manu- 
facturing the BAKER Model “G” CASING CEN- 
TRALIZER which we know, and can scientifically prove 
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to you, exerts the maximum centering force when your 
casing is landed in the open hole. 

You should know these facts, which are clearly and 
simply set out in a new 16-page, three-color brochure, 
before you cement another string of casing. We suggest, 
therefore, that you ask the Baker representative in your 
area for a copy, or send your name and address to Baker 
Oil Tools, Inc., Box 3048, Houston 1, Texas, or Box 
2274 Terminal Annex, Los Angeles 54, California, so 
that your copy may be sent to you at once. 





“SPIRAL-SET 


FIG. 1 


Maximum cutting efficiency (bit cost per foot) 
in Core Lab Diamond Bits is obtained by ex- 
pertly selecting and handsetting each stone 
in a scientifically diagrammed spiral pattern 
(Fig. 1). This design, assuring that not more 
than half of the leading edge of each diamond 
will cut the formation, results in—(A) a smooth 
shearing of the formation, as compared to 
an inefficient bouncing action which occurs if 
the entire leading edge of each diamond is 
allowed to meet the formation pointblank; and 
(B) longer bit usefulness through controlled 
diamond wear. 

In Fig. 2, above, the concentric arcs repre- 
sent the travel path of the diamonds as the bit 


FIG. 2 


rotates, while the “Spiral-Set” pattern causes 
each diamond to assume a specific position with 
respect to adjacent stones and to carry a uniform 
“work load.” The efficiency of the spiral pattern 
is further exemplified by direct comparison with 


the cutting principle of a gang plow (Fig. 3). 


All Core Lab “Spiral-Set” Diamond Bits are 
manufactured with this same precisioned uni- 
formity. Core Lab Diamond Core Barrels, incor- 
porating both standard and improved operating 
features, plus Core Lab’s field-proven reputation 
as one of the industry’s top hands in service, add 
up to your best bet for Diamond Coring Equip- 
ment and Service. 
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DISCUSSION OF THIS AND ALL FOLLOWING TECHNICAL PAPERS IS INVITED 


Discussion in writing (3 copies) may be sent to the Editor, Journal of Petroleum Technology, 601 Continental Building, 
Dallas 1, Texas, and will be considered for publication in the Transactions volume Petroleum Development and Technology. 
Discussion will close December 15, 1949. Any discussion offered thereafter should be in the form of a new paper. 








RESERVOIR PERFORMANCE OF A HIGH RELIEF POOL 


E. P. BURTCHAELL, MEMBER AIME, HONOLULU OIL CORP., SAN FRANCISCO, CALIF. 


ABSTRACT 

\ method is presented for evaluating the effect of gravity 
drive upon the reservoir performance of a high relief pool. 
Conventional forms of reservoir analysis do not consider the 
alterations in the basic material balance data caused by grav- 
ity segregation of reservoir fluids. A procedure is outlined for 
structurally weighting physical and chemical data for use in 
the material balance equation. It is demonstrated how actual 
pool performance data can be utilized to evaluate the future 


reservoir performance of a gravity drive pool. 


INTRODUCTION 

Conventional reservoir engineering procedure is inadequate 
for the analysis of an oil pool which has considerable struc- 
tural relief, steep dips. and good permeability development. 
In pools of this type. gravity drainage has an important part 
in the movement of oil to the wells and the effects of gravity 
on the overall pool performance should be included in any 
analysis of reservoir behavior. Many engineers have the opin- 
ion that the force of gravity in the movement of oil is not 
important until the later life of a pool.’ Probably the basis 
for this belief is that gravitational effects may not be readily 
discernible until a pool is nearing depletion. This would be 
especially true for pools not having a high degree of struc- 
tural relief and permeability development. Actually the ef- 
fects of gravitational forces are at a maximum when the pool 
pressure is high, for during this period the hydrostatic head 
of the oil column is at a maximum and the viscosity of the oil 
is at a minimum. 

Oil recoveries from pools having favorable gravity drive 
characteristics may equal or even exceed recoveries which 
might be expected from water displacement. Field evidence 
indicates that in some reservoirs gravity drive has resulted in 
recoveries greater than that which could have been expected 
from gas expansion or water drive.” Unfortunately, the pos- 
sible effects of gravity drive on pool performance have been 
underestimated and other reasons have been sought to explain 
the high recoveries obtained. There are unquestionably many 
reservoirs to which the principles of gravity drainage can be 
eflectively applied. 

It is the purpose of this paper to illustrate one method 
whereby gravity drive is included in the reservoir analysis 


Manuscript received at Petroleum Branch Office September 3, 1948. 
Paper presented at Branch Fall Meeting in Los Angeles October 14, 1948. 


‘References are given at end of paper. 
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of an oil pool. A hypothetical pool, typical of many California 
reservoirs, is used as an example. As used in this paper, 
“gravity drive” is defined as the overall effect of gravitational 
influences on the recovery of petroleum from the reservoir; 
“oravitational segregation” as the gravity separation of oil and 
gas within the reservoir; and “gravity drainage” as the down- 


ward movement of oil as caused by the force of gravity. 


SAND VOLUME DATA 


Fig. 1 presents a structural contour map of the pool under 
study. Maximum closure is 1950 feet with dips on the south 
flank approaching 45°. The original gas-oil interface was set 
at —5200 feet. Average thickness of the producing sand was 
200 feet. 

For use in subsequent calculations in this paper, the pool 
was subdivided into 100-foot vertical increments and the sand- 
volume content of each increment was obtained. If the gross 
sand thickness is small, under 100 feet, the sand-volume con- 
tent can be obtained by superimposing an isopachous map 
upon a structural contour map and planimetering the average 
thickness of each 100-foot increment. For sand thicknesses 
over 100 feet, one approach would be to construct a sufficient 
number of cross-sections of the pool from which the weighted 
sand-volume of each 100-foot increment could be obtained. 
Variations in the sand body with depth, as determined by 
core data, can also be included in the above process. 

Table I presents a summary of sand-volume calculations, 
core data, and the original distribution of reservoir hydro- 
carbons in the pool. Fig. 2 illustrates the structural distribu- 
tion of the sand-volume content. A total of 171,398 acre-feet 
is contained within the productive limits of the pool. Assym- 
ing an average porosity of 25° and an interstitial water 
content of 20%, the original hydrocarbon content was com- 
puted to be 227,075,000 barrels. 


DEPTH-PRESSURE DATA 

The determination of the initial vertical pressure arrange- 
ment in the pool is necessary for PVT and material balance 
calculations. Whenever sufficient data are available, a plot of 
pressure versus subsea depth of measurement should be made. 
From this plot a representative fluid pressure gradient can be 
established. Lacking sufficient initial pressure data, an initial 
pressure gradient may be estimated or calculated from avail- 


able PVT data. 
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TABLE I TI 

















' : j ‘ , ylan 
Summary of Sand Volume and Reservoir Oil Content 7" 
. 1e¢ 
Cumulative Cumulative that 
Interval Acre-Feet Acre-Feet Reservoir Oil Reservoir Oil prod 
5000 to —5100 13,615 13,615 Gas Gas sure 
~-5100 to —5200 11,434 25,049 Gas Gas 
5200 to —5300 7,478 32,527 11,602,865 11,602,865 bbls. prod 
5300 to —5400 wa 6,635 39,162 10,294,866 21,897,731 : 
5400 to —5500 6,899 46,061 10,704,488 32,602,219 drail 
5500 to —5600 6,991 53,052 10,847,236 43,449,455 pee 
5600 to —-5700 7,245 60,297 11,241,342 54,690,797 dist1 
5700 to —5800 7,245 67,542 11,241,342 65,932,139 cs 
5300 to —5900 7,752 75,294 12 77,960,142 mig! 
5900 tc 6000 7,752 83,046 12 89,988,145 res 
6000 to —6100 8,006 91,052 12, 102,410,255 P 
6100 to —6200 8,260 99,312 12, 115,226,471 5 te 
6100 to —6300 8,260 107,572 12 128,042,687 
6300 to —6400 8,767 116,339 13,602,877 141,645,564 the | 
6400 to —6500 9,021 125,360 13,996,984 155,642,548 
—6500 to —6600 9,528 134,888 14,783,645 170,426,193 vals 
6600 to —6700 9,782 144,670 15,177,751 185,603,944 ? 
6700 to —6800 10,289 154,959 15,964,412 201,568,356 fluid 
— 6800 to —6900 10,543 165,502 16,358,519 217,926,875 
6900 to —6950 5,896 171,398 9,148,234 227,075,109 
Core Data 
Porosity = 25% 
Interstitial Water = 20% 
Hydrocarbon Content = 1,551.6 Bbls. per Acre-Feet 
Average Sand Thickness = 200 feet 
Met 
Eth: 
= . > 
rABLE III Pro 
Iso- 
Structural Weighting of PVT Data N-B 
| 
Example for Datum Plane Pressure of 2660 p.s.i.a. Iso- 
N-P 
Interval Reservoir Oil Pressure FVF FVF x Res. O GORs GORs x Res. O. } He» 
5200— 5300 11,602,865 1.268 14,712 448 5,198 
5300— 5400 10,294,866 1.271 13,085 453 4,664 ) 
54005500 10,704,488 1.274 13,638 458 4,903 
5500 — 5600 10,847,236 1.277 13,852 463 5,022 
5600-5700 11,241,342 1.280 14,389 468 5,261 
5700—5800 11,241,342 1.282 14,411 467 
5800—5900 12,028,003 1.279 15,384 461 
5900— 6000 12,028,003 1.277 15,360 455 
6000—6100 12,422,110 1.274 15,826 449 
6100—6200 12,816,216 1.271 16,289 443 
6200—6300 P 12,816,216 1.267 16,238 437 
6300—6400 13,602,877 1.264 17,194 431 
6400—6500 13,996,984 1.262 17,664 425 
6500—6600 14,783,645 1.259 18,613 419 
6600—6700 15,177,751 1.256 19,063 413 
6700—6800 15,964,412 1. 253 20,003 407 
6800—6900 16,358,519 1.250 20,448 401 ) 
6900 — 6950 9,148,234 1.248 11,417 398 
Total or Weighted 227,075,109 287 586 
2,660 1. 2665 437 
Reservoir Oil Subsurface barrels (Table I) 
Pressure Midpoint of interval, psia (Fig. 3) 2 
FVF Oil phase formation volume factor (Fig. 4) © 
GORs Solution gas-oil ratio, cu. ft. per bbl. (Fig. 5) - 
> 
da 
o 


cs 








FIG. 1 — REPRESENTATIVE HIGH RELIEF OIL FIELD — CONTOURS ON TOP OF PAY. 
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The problem of establishing a standard pressure datum 
plane becomes exceedingly complex for high relief pools. 
Theoretically, the correct pool pressure at any given time is 
that pool pressure which represents the fluid mass within the 
producing reservoir. Initially this pressure would be the pres- 
sure at the volumetric mid-point of the reservoir. Oil and gas 
production from the pool, and the occurrence of gravity 
drainage in the pool causes a rearrangement of the structural 
distribution of the reservoir fluids. The continual downward 
migration of oil would necessitate a continual shifting of the 
pressure datum plane if a correct expression of pool pressure 
is to be maintained. Obviously the mechanics of determining 
the correct’ pressure datum pusition at succeeding time inter- 
vals would require the use of questionable assumptions as to 
fluid distribution in the reservoir. Secondly, most material 


TABLE II 
Calculated Composition of Well Effluent 









Mol Per Cent 
Methane 43.3 
Ethane 5.0 
Propane 4.3 
Iso-Butane y te 
N-Butane i | 
Iso-Pentane 1.2 
N-Pentane Le 
Hexanes, plus 41.7 
100.00 
50 O¢ — - 
5200 | 
SAND-VOLUME AC FT 
-5400 | 
5600 | 
Zz -5800 } } 
@ 
> 
ws -6000 } 
“ 
o RESERVOIR OIL CONTENT 
a 
po 
t) -6200 } + 
400 
6600 } 
6800 
00 (6) 40 80 120 160 200 240 


CUMULATIVE ACRE-FEET-RESERVOIR O!IL-1000 AC FT,BBL 


FIG. 2— STRUCTURAL DISTRIBUTION OF SAND CONTENT. 
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balance data are dependent upon pressure and/or tempera- 
ture. Changing the pressure datum position would require the 
continual alteration of basic PVT data which, from a prac- 
tical standpoint, could nullify the value of the benefits to be 
gained. 

The correction of well pressures to datum pressure in high 
relief pools requires an accurate determination of the fluid 
pressure gradient. In many cases it is necessary to correct 
pressures as much as 1,000 feet involving the addition or 
subtraction of 200 to 300 pounds to the bottom hole pressure. 
Through the application of conventional PVT calculations, it 
is possible to calculate the fluid density at any position on the 
structure and to predict the change in the density with pres- 
sure decline. However, before these refinements could be 
applied to pressure data, it would be necessary to know the 
reservoir fluid distribution surrounding each well. The diff- 
culties to be overcome in determining fluid distribution nullify 
the value of the refinement. The use of a constant gradient 
correction factor is simple in application and accurately 
illustrates pressure differences between wells and surveys. 

Therefore, it is believed that the most useable and reliable 
pressure data can be obtained by correcting bottom hole 
well pressures to a constant datum plane by the use of a 
constant fluid gradient correction factor. Weighted pool aver- 
areal basis or a 


age pressures can be determined on an 


volumetric basis, as desired. Basic material balance and PVT 
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data can be corrected to the same pressure base, allowing for 
rapid and straightforward performance calculations. Subse- 
quent calculations in this paper will indicate how the small 
errors caused by the use of a constant pressure datum and 
pressure gradient are compensated. 


PVT DATA 
Pronounced pressure and temperature differences between 
the crest and flank of the reservoir due to high structural relief 
require a correction of all PVT data for structural location. 
If bottom-hole fluid samples are to be used, it is necessary to 
analyze the samples in the laboratory at two or more different 


TABLE IV 
Influence of Reservoir Pressure Upon Reservoir 


Gas Composition 
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temperatures so that the proper temperature corrections can 
be made. To illustrate the magnitude of temperature and pres- 
sure variations, Fig. 3 is presented, in which it is seen that 
for the pool under study, temperatures ranged from 201°F. 
to 231°F. and pressures from 2600 to 3200 pounds. 


For thin sand reservoirs of low relief it is commonly ac- 
cepted that the determined bubble point pressure will be con- 
stant for all locations in the pool. Also if the pool contains an 
initial gas cap, it is automatically assumed to have been 
initially gas saturated. For thick sand and/or high relief 
pools, the above conditions usually are not found. In pools 
of this type, the bubble point pressure may follow one of 
three forms: , 


TABLE V 


Summary of Relative Volume Factor of Oil 





, and Original Solution Gas — u 
| Mol Per Cent at 
ie __| 2800 psia | 2500 psia | 2000 psia | 1500 psia | 1000 psia Weighted Weighted For 
Methens. . 15 87.70 87.85 | 87.22 | 85.92 | 83.54 Pressure For Structure Field Performance 
= ia ; ' 4 4 . = | 5 7 : +4 : 2 2960 1.0000 1.0000 
Iso-Butane 1.07 108 | 1:15 | 127 | 149 pn aan | yoo 
N-Butane. . 0.43 0.44 0.46 0.50 | 0.60 2660 s aaae s eens 
Iso-Pentane. 0.39 0.39 | 0.41 0.45 | 0.52 2460 10162 10189 
N-Pentane...... 0.33 0.33 | 0.34 0.38 | 0.44 2960 10338 10325 
Hexanes Plus ‘ 2 4 2 04 i 2.08 j 2.17 | 2 33 2060 10633 1 0568 
| 1660 1.1787 1.1390 
100.00 | 100.00 | 100.00 | 100.00 | 100.00 1400 12950 12970 
_ SS 7 1000 1.6270 1.4620 
. 947 3620 
Temperature= 220° F. yond 4 a ao 
Molecular Wt. Hexanes plus= 120. ian | wid 
3200 -—TT as oa en | ] Pressure=p.s.i.a. at —6135 ft. datum. 
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3000 | } 
2800 es era ees ns Sane Ee | | 
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Pay 2800 | 
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edd m ge ne 
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2400 }— Ne + t | + + ; | 
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- | | | } | ’ 
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1. The bubble point pressure at any structural position is 
equal to initial pressure existing at that depth. Pools of this 
type can be classified as completely gas saturated. 


2. The bubble point pressure is equal to the existing pres- 
sure at one point on the structure. Pools of this type can be 
classified as both gas saturated and undersaturated, as it is 
conceivable to have the bubble point pressure equal to the 
initial pressure existing at some point below the crest of the 
structure, in which case all elevations about this point would 
be gas saturated and all points below would be undersaturated. 


3. The bubble point pressure would decrease with depth. 
Pools of this type can also be classified as either gas saturated 
or undersaturated, depending upon the structural location of 
the maximum saturation pressure. 


Experience to date indicates that the majority of high relief 
pools are of Type 2 or exhibit a constant bubble point pres- 
sure regardless of depth.’ If free gas exists in the pool in the 
form of a gas cap, the oil at the gas-oil interface would be 
gas saturated but due to the degree of structural relief present, 
the oil below the interface would be undersaturated. This 
condition has been observed in several fields in California and 
may be explained by secondary movement of the structure 
after the oil was in place. This condition plus the existence 
of a tilted water table would indicate that complete reservoir 
equilibrium had not been attained at the time of discovery 
of the pool. 
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There are field data’ and analytical calculations’ indicating 
the existence of Type 3 pools in California. The presence of a 
decreasing bubble point pressure with depth is evidenced by 
a decrease in produced gas-oil ratio with depth. Usually oil 
gravities will be lower on the flank wells. 


Conventional procedure can be followed for performance 
calculations on Type 1 and Type 2 pools, once the bubble 
point pressure has been established. Calculations on Type 3 
pools are more involved because of the variations in satura- 
tion conditions. The pool example of this paper was assumed 
to be of Type 3 characteristics with a bubble point pressure 
distribution as illustrated by Fig. 3. As shown by Fig. 3, the 
bubble point pressure decreases from 2660 psia at the gas-oil 
contact of —5200 feet to 2160 psia at the water-oil contact of 
6950 feet. 

To determine the effect of structural relief upon the PVT 
data, a representative vertical distribution of oil and gas 
samples should be obtained. Lacking this type of information, 
initial well gas-oil ratios and oil gravities may be correlated 
by the Standing’ method to obtain bubble point pressures. 

In Table II is presented the hydrocarbon analysis of the 
well stream effluent as calculated from a recombination of 
surface oil and gas samples. In Figs. 4 and 5 are presented 
oil shrinkage and solubility data for the pool under study. 
Fig. 6, gas-oil ratio versus depth, and Fig. 7, bubble point 
formation volume versus gas-oil ratio, are calculated from the 
data of Figs. 4 and 5. Fig. 8 presents oil and gas relative 
volume data as referred to bubble point oil, also plotted for 
various structural depths. 

Before the above data can be readily applied in pool calcu- 
lations it is necessary, for each item, to combine the varia- 
tions due to structural depth into one composite curve which 
will represent the entire pool behavior. This procedure elimi- 
nates the cumbersome and intricate task of performing bal- 
ance calculations on each vertical 100-foot block and will give 
results within the accuracy of the basic data. One method of 
calculating weighted PVT curves is illustrated in Table III 
in which the structural distribution of reservoir oil, as pre- 
sented in Table I, is used as the basis of weighting the indi- 
vidual component curves. 

Fig. 9 presents the resultant weighted pool shrinkage and 
solubility curves as calculated by the above procedure. Initial 
values calculated were 441 cu. ft. per barrel for solution gas- 
oil ratio and 1.2646 for reservoir oil formation volume factor 

both values for the initial pressure of 2960 psia at the 
6135 foot datum. 


RESERVOIR GAS DATA 


The method presented by Brown" was used to calculate 
the gas compressibility factor with one addition, and that was 
to include in the computations the changes in composition of 
the reservoir gas due to pressure decline. Brown’s method 
assumes the composition of the reservoir gas will remain 
constant with reduction in pressure. However, as the composi- 
tion does change,’ as illustrated by Table IV, the effect of 
these changes should be included in the compressibility cal- 


culations. 
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Computations of the gas conversion or v factor were made 
in the conventional manner utilizing the above discussed gas 
compressibility factors. Due to the higher structural location 
and corresponding lower temperature of the gas cap, it was 
necessary to calculate a separate gas conversion factor for the 
cap gas. In Fig. 10 are presented v factor determinations for 
the oil zone gas and cap gas expressed in terms of pool datum 
pressure. Also on Fig. 10 are presented the results of the com- 
pressibility factor calculations. Utilizing the data of Fig. 10 
and the sand volume content of the gas cap as presented in 
Table I, the original volume of the gas cap was calculated 
to be 35,000,000 Mcf. at standard conditions. 


EFFECT OF GRAVITY ON POOL PERFORMANCE 


It is pertinent at this time to discuss briefly the reasons 
why direct applications of conventional material balance equa- 
tions cannot be applied to high relief pools. The material 
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balance approach assumes the entire pool will follow the 
behavior represented by a sample increment of fluid which 
remains in its original reservoir position and environment. The 
physical properties of this sample can be accurately deter- 
mined by laboratory procedure. However, in the presence of 
steep dips, high relief, and good permeability development, 
gravity segregation alters the original reservoir environment of 
the sample increment. 

Actual pool performance is the best indicator that gravity 
segregation is occurring in a high relief pool. A study of the 
gas-oil ratio history of individual wells in a pool will indicate 
whether or not segregation of oil and gas is occurring. The 
structurally lower wells will exhibit a decreasing gas-oil ratio 
trend with time, while the crestal wells will prematurely go 
to gas. Theoretical calculations performed on gas drive pools 
indicate a definite upward trend in gas-oil ratios should occur 
as the pool liquid saturation approaches 89%. Actual per- 
formance data on gas drive pools indicate that this “gas 


TABLE VI 


Summary of Material Balance Data 







































































P | FVF | GORs | u u—ug Yo Vg F 
2800 1 267 440 1.2680 0.0034 0.001074 0.00117 37,900 
2600 1 265 434 1.2755 0.0109 0.001156 0.00124 39,580 
2400 1.260 421 1.2897 0.0251 0.001253 0.00137 39,900 
2200 1 251 400 1.3125 0.0479 0.001370 0.00151 39,350 
2000 1.238 } 371 1.3486 0.0840 0.001513 0.00171 39,000 
1800 1.221 | 337 1.3949 0.1303 0.001692 0.00200 37,700 
1600 1 204 | 302 1.4638 0. 1992 0.001919 0.00233 36,200 
1400 1.186 268 1.5517 0.2871 0.002215 0.00277 34,050 
1200 1.169 232 1. 6807 0.4161 0.002612 0.00331 31,650 
1000 1.151 197 1.8488 0.5842 0.003169 0.00396 29,05 
800 1 134 160 2.1018 0.8372 0.004017 0.00480 
600 1.116 125 2.5014 1.2368 0.005436 0.00600 
400 1.099 90 | 3.0856 1.8210 0.008282 0.00828 
200 1.081 52 | 4 2048 2.9402 0.016856 0.01686 
100 1.070 26 5.2860 4.0214 0.033986 0.03399 
P = Pressure at —6135 ft. p.s.i.a. 
FVF =Oil phase formation volume factor. 
GORg =Solution gas-oil ratio, cu. ft. per barrel. 
u = Reservoir volume of one barrel stock tank oil and original solution gas at reservoir pressure. 
vo = Reservoir volume of free gas in oil band, bbls./std. cu. ft. 
ve = Reservoir volume of free gas in gas cap—bbls./std. cu. ft. 
F =Gas-oil ratio conversion factor—bbl/bbl reservoir conditions to cu. ft. per bbl. std. conditions. 
To = Original solution gas-oil ratio= 441 cu. ft. per barrel. 
vg = Original vg factor=0.00116. 
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the equilibrium point” can be reached at liquid saturations as sure surveys. The results of these calculations are graphically 
_ high as 96%.’ It has been the author’s experience, based on presented in Fig. 12 on which the calculated original oil con- 
the the performance of gravity-drive pools in California, that tent is plotted versus the cumulative oil production at the time 
a where gravity segregation is occurring, gas-oil ratios will show of the pressure determination. 
2 O © 2 P 15 me ac , ; awe —_— - ° —a . 
al no increase or a slight increase, even when the withdrawal The calculation of a progressively lower initial oil content, 
hol data indic as the pool liquid Ee ve be or low as 80 - as illustrated by Fig. 12, is evidence of gravity segregation. 
It is conceivable that many wells, if the conditions are satls- These calculations indicate, that for the volume of reservoir 
. factory, can produce to lower liquid saturations before the 41 in place, too high an expansibility factor was used. By 
vity gas-oil ratios will increase. The attainment of continued low considering the original oil band volume as a constant unit, 
the gas-oil ratios is an indication of the maintenance of a high the passage of time will find a progressively increasing per- 
gy liquid saturation readily explainable by gravity segregation. centage of oil located farther and farther down structure, 
The : : 3 : : 
a It is necessary to evaluate the effect of gravity segregation where, due to the higher pressures present, the oil and gas 
illo “ el Be . . 
on future pool performance before material balance calcula- expansibility will be lower. In the absence of gravity segre- 
“ tions can be applied. If available, past pool performance gation, the reservoir oil would be distributed over the entire 
OLS e e . 
should be used as it provides the most reliable index for oil band rather than concentrated in the lower structural 
cur rae ae ae : ; i 
future predictions. Using our type pool as an example, the areas. This would result in the computation of a higher 
er- ; ‘ A ‘ a s : ? 
following procedure illustrates one method of including the weighted u factor than that computed if the oil were in- 
ras ; ay : , ; , 
effects of gravity drive in the material balance equation. fluenced by gravity. All other factors being comparable, the 
se , , ighe , ac he re > initi i nt, which 
First, the relative oil and gas volume referred to bubble higher the u factor the lower spe initial oil content, whic 
; ‘ ; , effect has been observed in Fig. 12. 
point oil data, or u factor, were structurally weighted as 
previously illustrated in Table III. In Table V is presented To correct the effect of gravity segregation, the material 
a summary of the u factor as so weighted for structure. Fig. 11 balance equation was recalculated by holding the intial oil 
presents the structurally weighted u curve as tabulated in content constant and solving for the u factor. The modified 
Table V. At this point, no correction for gravity segragation u factor so obtained was plotted on Fig. 11 and extrapolated 
has been made. to lower pressure points. It is reasoned that this approach com- 
. : , ines into one factor the effects ravity se ation on 
Second, material balance calculations were made for the bine ee ance tor the effects of g ay. segregation on the 
ee : basic material balance, and thus provides a means of fore- 
weighted pressure averages of regularly scheduled pool pres- : ; 
casting the future performance of the pool. The important 
requirement for such a procedure to be valid is an accurate 
LIQUID PHASE FORMATION VOLUME FACTOR determination of the original oil content by the pore volume 
1.30 1.26 1.22 118 1.14 L190 method. 
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PREDICTIONS OF FUTURE RESERVOIR 
BEHAVIOR 


Predictions of future reservoir behavior depend upon a 
knowledge of the saturation changes in the pool. Recent 
studies performed on other pools’ have indicated that a deter- 
mination of the change in the ratio of effective permeabilities 
of gas and oil (Kg/Ko) with changes in liquid saturation 
can be utilized to determine the type of reservoir drive exist- 
ing and the influence of external agents upon this drive. As 
the produced gas-oil ratio is empirically related to the rela- 
tive permeability ratio, which is related in turn to liquid and 
gas saturation, an analysis of gas-oil ratic performance will 
serve as a means of establishing the magnitude and distribu- 
tion of existing saturations. The necessary requirements to 
apply such an analysis is a knowledge of relative permeability 
relationships for the pool. 


As has been previously discussed, gravitational effects are 
responsible’ for the pool’s average producing gas-oil ratio being 
considerably lower than that which would exist if the pool 
performance followed straight gas depletion drive. Past field 
performance on high relief pools indicates, that when con- 
trolled, produced gas-oil ratios will be low and will decrease 
rather than increase with pressure decline. For future predic- 
tions of gas-oil ratio performance, it is necessary to weight this 
effect of gravity segregation upon the composite pool behavior. 
Relative permeability relationships are controlled primarily 
by the liquid saturation in a reservoir and the physical nature 
of the rock comprising the reservoir. The laboratory procedure 
for the determination of relative permeability data from indi- 
vidual core samples satisfactorily analyzes the permeability- 
saturation behavior of a single core sample only. However. 
when such data are applied to an entire reservoir it is directly 
assumed that the behavior of the total reservoir is instantane- 
ously equal to the behavior of the single core sample. In other 
words, it is assumed that the liquid saturation of the pool is 
distributed equally throughout the reservoir and maintains 
that distribution during the life of the pool, which assumption 
is incorrect if fluid migration occurs. 





FIG. 11 — TWO PHASE RELATIVE VOLUME DATA. 
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The existence of pressure differentials between wells, per- 
meability variations, variations in well spacing in a pool, un- 
equal distribution of withdrawals due to well productivities, 
competition, etc., and the formation of a secondary gas cap, 
are common conditions in most oil pools. Obviously the sat- 


uration distribution varies from well to well depending on 
the differences in the above variables between wells. The ap- 
plication of laboratory determined relative permeability data 
to an entire pool can easily result in an erroneous prediction 
of the future performance of the pool. Unfortunately the actual 
degree and magnitude of variation of many of the above 
variables cannot be correlated over an entire reservoir. The 
difficulty of determining the actual permeability distribution 
in a pool is an excellent illustration of this problem. 


The use of actual pool performance data provides for a 
satisfactory solution of the problem. Primarily the resultant 
purpose of reservoir calculations is the determination of the 
entire pool performance. The use of weighted pool data com- 
bines into one item the differences of the variables between 
wells and between areas of the pool and expresses the data 
in terms of a single unit, namely, the pool. An analysis of 
past pool performance can give information as to the type and 
behavior drive present and the influence of external agents 
upon this drive. 


Relative permeability relationships can be obtained from 
weighted pool data. The relative permeability ratios so ob- 
tained might be termed “apparent? Kg/Ko” data as they 
would reflect the actual behavior of the pool rather than the 
emperical behavior as would be calculated from laboratory 
determined Kg/Ko data. Changes in the withdrawal policy of 
the pool, such as production of excessive free gas, effect of 
gravity segregation on the pool, and numerous other factors, 
would alter the “apparent Kg/Ko” curve. The effect of these 
changes on the future performance of the pool could then be 
evaluated. 


The one controlling limitation to this approach is the 
assumption that the pool operating factors do not materially 


change over the period analyzed. For example, in an efficientl) 
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operated gravity drive pool, the policy of shutting in crestal 
wells when they go to gas must be assumed to continue in 
future operations. This limitation does not destroy the value 
of the method. Actually, the reservoir engineer can determine 
the future performance of a pool, if operated under past con- 
ditions, or he can determine the performance under various 
plans of operations by adjusting the “apparent Kg/Ko” curve 
to the conditions desired. This is possible as the “apparent 
Kg/Ko” ratio reflects instantaneous changes in pool perform- 
ance caused by the influence of external agents. 


In Fig. 13 are presented typical “apparent Kg/Ko” curves 
for several pools in California which are performing under 
various degrees of gravity drive. Also presented are empirical 
laboratory determined Kg/Ko data for unconsolidated sands.” 
The effects of gravity drive on the fields performance are 
readily apparent in a distinct flattening of the Kg/Ko curve. 

Table VI presents a complete summary of all material bal- 
ance data used in predicting future field performance of the 
example pool. Future pressure-production and gas-oil ratio 
history was calculated on a trial and error material balance 
approach. Fig. 14 presents the calculated pressure-production 
and gas-oil ratio history of the pool under gravity drive per- 
formance. Also presented on Fig. 14 is the pool pressure- 
production and gas-oil ratio history representing performance 
under gas drive which would have been calculated if labora- 
tory determined Kg/Ko data were used. It is readily apparent 
that by the use of the latter data future reservoir performance 
would have been erroneously predicted. 


SUMMARY 


The procedures outlined in this paper for evaluating the 
effects of gravity drive upon pool performance can be sum- 
marized as follows: 

1. Basic material balance data should be structurally 
weighted to compensate for structural differences in pressure 
and temperature. 

2. Relative permeability relationships as computed from 
actual field performance data should be used in preference to 
laboratory determined data. 
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3. The oil and gas relative volume factor, or u factor, 
should be corrected for gravity segregation effects using actual 
field performance data as a guide. 


The methods presented above are certainly not the complete 
solution to the problem of analyzing the reservoir behavior of 
a gravity-drive pool. Their use will provide refinement in pro- 
cedure which will permit a more representative interpretation 
of reservoir performance. 
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PILOT GAS 


INJECTION — 


ITS CONDUCT AND CRITERIA FOR EVALUATION 


LINCOLN F. ELKINS, MEMBER AIME, SOHIO PETROLEUM CO., OKLAHOMA CITY, OKLA. 


JOHN T. COOKE, SOHIO PETROLEUM CO., OKLAHOMA CITY, OKLA. 


INTRODUCTION 


Injection of gas to increase oil re- 
covery has been considered for almost 
all important discoveries during the 
past ten or fifteen years. However, the 
number of gas injection projects hav- 
ing sufficient history and data is too 
limited to permit valid generalities of 
effectiveness of gas injection. Manage- 
ment and engineers are faced with a 
difficult problem of selecting those res- 
ervoirs which are susceptible to profit- 
able application of gas injection. 

Injection of gas to maintain high 
pressure favors some factors affecting 
reservoir performance such as viscosity, 
surface tension, and formation volume 
factor of oil by keeping gas in solution 
and favors some operating features such 
as extending flowing life of wells and 
storing part of the produced gas for 
future use or sales. Injection of gas at 
low pressure involves lower compres- 
sion ratio, or at least a single gas-gath- 
ering system, larger displacement vol- 
ume in the reservoir per unit of gas 
handled, and permits effective utiliza- 
tion of the naturally existing energy 
and agent for oil displacement that is 
gas dissolved in oil. Each program is 
thus a compromise to meet optimum 
economic conditions while striving to 
attain maximum recovery of this im- 
portant nautral resource. 


The statement has often been made 
that pressure maintenance would greatly 


Manuscript received at Petroleum Branch 
Office October 3, 1948. Paper presented at 
Branch Fall Meeting in Dallas, Texas, October 
4-6, 1948. 


1 References are given at end of paper. 
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increase oil recovery by permitting 
abandonment of formation oil inflated 
with gas in solution rather than aban- 
donment of the same liquid volume of 
tank oil, if the same terminal oil satur- 
ation could be attained. Simple calcu- 
lations indicate increases in oil recov- 


ery as high as one hundred per cent on 
this basis for high formation volume 
factor oil encountered in current deep 
drilling. Important in this statement is 
“if the same terminal oil saturation 
could be attained.” Implicit in this state- 
ment are the requirement of physical 


TABLE I— DATA PERTAINING TO GAS INJECTION PROJECTS 


Viscosity of Oil 


Field* Centipoises 
At .o7- .80 
B a 
Cc 1.4 
D 1S 
E & -kI 
F 1.6 
G 1.8 
H ae 
I 2.6 - 3.0 


Formation Pressure 
During Injection - Psia 


Shrinkage of Formation Oil 
From Initial Conditions to 
Last Point Shownt 


1750- 800 11.5% 
2400 - 2100 9.0 
300- 50 10.0 
400- 40 12.0 
900- 75 13.0 
125- 30 20.0 
1200 - 1080 2.0 
1020- 960 2.5 
625- 200 3.0 


* Letters conform with curves shown in Fig. 1. 
¢ Based on formation oil at initial conditions as 1.00. 
+ Pennsylvania sand field discussed in this paper. 


GAS DISPLACEMENT VOLUME 
BBL. PER BBL. PORE SPACE -O1L FILLED INITIALLY 
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FIG. 1 — GAS INJECTION REQUIREMENTS FOR OIL RECOVERY — SANDSTONE RESERVOIRS. 
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performance and of economics of opera- 
tion of displacement of oil from hetero- 
geneous rock. The problem is not that 
simple. 


Except in those instances where rock, 
fluid properties and structural condi- 
tions combine to permit effective gravity 
drainage, oil must be displaced by gas 
or by water to be recovered. From nu- 
merous laboratory experiments the so- 
called relative permeability-saturation 
theory of oil displacement by gas has 
been developed. Natural production 
performance of many gas expansion res- 
ervoirs has shown good qualitative 
agreement with this theory. However, it 
has yet to be demonstrated that the pri- 
mary production performance can be 
extrapolated quantitatively to accurately 
predict reservoir performance with gas 
injection. 

Relation between gas displacement 
volumes and percentage oil recovery for 
nine gas injection projects in sand res- 
ervoirs is plotted in Fig. 1 and impor- 
tant properties of crude oil and forma- 
tion pressures during injection are pre- 
sented in Table I. Since oil displaced 
by injected gas cannot be segregated 
from the total oil produced, gas expan- 
sion in the reservoir has been added to 
volume of gas injected. Regional gravity 
segregation is believed to be negligible 
in all cases except “F”, but even in this 
field gas injection has been dispersed in 
the down-structure area to drive the oil 
into producing wells. 


LOCATION OF WELLS 
IN TEST AREA 
PENNSYLVANIAN SAND PROJECT 
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FIG. 2— LOCATION OF WELLS IN TEST AREA, 
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With reservoir pressures ranging 
from 30 to 2200 psia for these projects, 
it is striking that total gas volume and 
oil viscosity appear to be the principal 
factors causing deviation from the mean 
and that pressure per se does not ap- 
pear to be important. A nearly linear 
relation exists between viscosity and gas 
volume requirements except for Field 
“H”, for the same oil recovery at least 
in the lower ranges. In the higher 
ranges variation in sand _ properties 
probably become more important al- 
though no definitive criteria are ob- 
vious. Injection of gas at high pressure 
requires considerably more gas hand- 
ling to inject the same formation vol- 
ume of gas than does injection at low 
pressure. 


Even though these case histories of 
gas injection which include all the vicis- 
situdes of field operation, well comple- 
tion, gas channeling, etc., show good 
general agreement, it does not follow 
that circulation of 4 particular volume 
of gas measured under reservoir condi- 
tions will guarantee that indicated oil 
recovery will necessarily be attained. 
Since it has been demonstrated that oil 
is recovered primarily due to actual dis- 
placement by gas, it is necessary that 
the introduction of gas into the reser- 
voir be controlled to insure that it will 
flow through the maximum possible part 
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of the oil-filled pore space. Herein lies 
an important distinction between the 
displacing ability of gas dissolved in 
oil in a reservoir and gas injected 
through wells. Expansion of gas re- 
leased from solution in oil provides 
energy and a displacing agent in each 
pore in which oil exists, while injected 
gas of necessity, in following the line 
of least resistance, is capable of dis- 
placing oil from only a part of a reser- 
voir before gas circulation ratio to oil 
recovery becomes economically prohibi- 
tive. 

This part of the reservoir which can 
be effectively swept by injected gas — 
a function of permeability profile—can 
be partly determined for particular res- 
ervoirs by relatively short-term pilot gas 
injection tests. Case histories of pilot 
gas injection in one sand reservoir and 
two lime reservoirs are presented to 
show the procedures used, results ob- 
tained, and methods of interpretation. 

Pilot gas injection tests also provide 
direct measure of well intake capacities 
which aid in designing compressor pres- 
sure requirements and in determining 
number of input wells required. The 
primary answer of economic impor- 
tance, however, is reaction of the reser- 


voir to injected gas. 
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LOWER PENNSYLVANIAN 
SAND RESERVOIR 


A pilot injection experiment was con- 
ducted in the Second Conglomerate Res- 
ervoir, Lower Pennsylvanian sand, in a 
field in Texas. Location of input well 
and offset producing test wells are 
shown on the map in Fig. 2 on which 
contours on top of main porosity are 
super-imposed. Although this test area 
is a separate nose of the main structure, 
all wells involved are within fifteen feet 
of the same elevation, so gravity segre- 
gation effects should be minor. Typical 
characteristics of this reservoir are out- 
lined on the composite log in Fig. 3. 
Unfortunately, no core analyses were 
available for any of the test wells, but 
general correspondence with the log 
shown is believed to exist. 

Individual 


cluding separators, gas meters, and oil 


production facilities in- 
meters were installed for each of the 
test wells so that continuous daily meas- 
urement of the produced fluids would 
provide a complete and accurate record 
of detailed reservoir performance. Fig. 4 
shows performance of well No. 1, the 
north offset to the input well through- 
out the test period. Gas-oil ratios rose 
distinctly within three months after gas 
injection started and increased to a 


maximum of about 3500 cubic feet per 
barrel just before gas injection was cur- 
tailed. Gas-oil ratios then fell off rap- 
idly, and within six months after gas 
injection was completely stopped they 
had declined to nearly the same value 
existing before gas injection started. 
The cross-hatched area on the curve 
represents difference between 
produced gas-oil ratio and that which 
probably would have existed without 
gas injection. Similar individual well 
performance of other wells more remote 
from the input well showed no signifi- 
cant variation in gas-oil ratio during this 
period. 


actual 


Performance of well No. 2, the north- 
east diagonal offset to the input well is 
illustrated in Fig. 5. Gas-oil ratio per- 
formance similar to that of well No. 1 
existed, though the peak gas-oil ratio 
was just slightly in excess of 2000 cubic 
feet per barrel. Here, too, the gas-oil 
ratio declined to its original value fol- 
lowing cessation of gas injection. 

Performance of well No. 3, the east 
offset to the input well, is illustrated in 
Fig. 6. Gas-oil ratios increased signifi- 
cantly about six months after gas injec- 
tion started and also declined following 
cessation of gas injection. Gas-oil ratio 
without gas injection outlined on this 
curve is probably conservative with ref- 


erence to excess gas production, since 
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ratios of other wells in the area re- 
mained low throughout most of 1945, 
but at least it indicates minimum chan- 
neling of injected gas. 


Reservoir pressure when gas injection 
started was 2000 to 2050 psi—just 50 to 
100 psi below the original saturation 
pressure of oil in the reservoir. Thus 
gas injection began before significant 
free gas saturation had developed in the 
reservoir—a condition considered essen- 
tial by many engineers. Maximum gas 
channeling was experienced at well No. 
1 which produced double allotment due 
to transfer of allowable production from 
the input well. More concentrated with- 
drawal may easily have directed injected 
gas toward this well to create this gas 
channel of higher capacity. 


discontinued in 
September, 1945, and the input well 
remained shut in until January 22, 1946, 
when it was returned to production. 


Gas injection was 


Performance of this well is illustrated 
in Fig. 7. It should be noted that oil was 
obtained the first day of production and 
and that within two months the gas-oil 
ratio and oil production had reached a 
status not greatly different than other 
wells in that area of the field, even 
though cumulative back-flow gas _pro- 
duction from the input well was only 10 
per cent of the volume of gas injected 
into the reservoir. 
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was 1.14 barrels oil per day per psi 
prior to gas injection, declined to 0.43 
before excess gas production reached its 
peak. It increased considerably to 0.75 
after gas injection was stopped and 
gas-oil ratio had returned to normal. 
Both gas-oil ratio and oil productivity 
performanee indicate these gas chan- 
nels became at least partly resaturated 
with oil when gas injection was stopped. 
Much of this oil probably came from 
adjoining by-passed portions of the res- 
ervoir, but part might have come from 
outside the test area. If these conclu- 
sions are generally applied to this res- 
ervoir, they mean that no lasting effect 
was obtained from the gas injection. To 
maintain this “stored” gas volume at 
existing pressure would require circu- 
lation of about 450 Mcf per day till 
flow of oil from by-passed parts of the 
reservoir declined to uneconomic rate. 
At 2c per Mcf compression cost this 
would amount to $3,300 per year plus 
the pro rata share of gas gathering and 
gas injection system expense to main- 
tain 50,000 barrels of pore space (con- 
taining about 36,000 barrels of tank oil 
initially) swept free of oil. Not all of 
this oil could be considered increase in 
ultimate recovery since very little free 
gas existed at time of gas injection be- 
gan and oil recovery by natural means 
would be expected to be highest in these 
most permeable channels. Such cost 
calculation is probably very inaccurate, 
but at least it shows magnitude in- 
volved. 

Gas injection was continued in this 
field at the top of the main structure. 
Over-all pool performance—obtained by 
totaling individual well production of 
oil and gas measured by separate me- 
ters—is summarized in Fig. 9. Of im- 
portance is gas-oil ratio performance 
during March, April and May, 1946, 
covering a period when gas injection 
was stopped. Normal interpretation of 
this composite data is that gas-oil ratios 
were not sensitive to gas injection and 
thus that gas injection was successful 
—contrary to the inferences of pilot 
gas injection. 

Analysis of detailed performance of 
individual wells, however, indicates in- 
terpretation of composite data to be er- 
roneous. Fig. 10 shows performance 
offset to 
the injection well. Immediate reaction 


of one 40-acre diagonal 


to stopping gas injection on March 23, 
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1946 and resuming it on May 20, 1946 
was noted. So striking, in fact, was this 
reaction that gas-oil ratios of this well 
alone indicated time almost to the day 
of stopping and starting the compressor. 
Decline in gas-oil ratio during this 
period for this and four other wells 
multiplied by their respective oil rates 
equals about 40 per cent of the gas in- 
jection rate just prior to the period 

and none of these wells had attained a 
stabilized minimum gas-oil ratio. Thus 
much of the injected gas was being 
cycled to five producing wells. Small 
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was apparent because edge wells remote 
from the injection area had reached a 
stage of depletion where gas-oil ratios 
were increasing rapidly. Reduction in 
pool gas-oil ratio at beginning of 1947 
was attained by shutting in high gas- 
when the field was 


oil ratio wells 


unitized. 

Performance of this reservoir has il- 
lustrated the importance of detailed 
analysis performance of individual wells. 
It has indicated ease of making false 


conclusions even though over-all pool 
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SAN ANDRES LIMESTONE 
RESERVOIR 


A series of pilot gas injection tests 
was conducted in a San Andres lime 
reservoir to determine intake capacities 
of wells and finally to determine effect 
of gas injection on gas-oil ratios of pro- 
ducing wells near the input well. Fig. 
11 shows location of wells grouped by 
tank batteries for the final long-term 
injection test. All wells were set on 
fixed positive chokes of such size to 
permit production of allowable each 
month with a flowing schedule of six 
hours each day, and no chokes were 
changed during the pilot injection pro- 
gram. Total gas and oil production of 
wells in each tank battery were meas- 
ured continuously for one month prior 
to gas injection, through the five-month 
injection period, and for at least one 
month following gas injection. 

Fifty million cubic feet of gas were 
injected which at formation conditions 
represent about 88,000 barrels or less 
than 30 per cent of the volume of oil 
and gas produced from the test area 
during injection and less than 0.25 per 
cent of reservoir pore volume in the 
test area. The input well back-flowed 
about 12 per cent of the injected gas 
before any oil was produced; about 31 


\ 
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per cent when its gas-oil ratio declined 
to 4000 cubic feet per barrel, and about 
45 per cent when it had declined to 
2000 cubic feet per barrel. 

Possible gas-oil ratios without gas 
injection are outlined for tank batteries 
1, 3, 5, 6 and 7, based on reduced trends 
in gas-oil ratio when gas injection was 
stopped. These hatched areas indicate 
that as much as 16 per cent of the 
injected gas may have been produced. 
However, these indicated gas-oil. ratios 
without gas injection should be con- 
sidered just as reasonable possibilities 
since none of the changes in gas-oil 
ratio trend exceeded 200 cubic feet per 
barrel, and particularly since there is 
no assurance that wells in each tank 
battery contributed uniformly to oil pro- 
duction even though chokes were fixed. 

The only valid conclusion that can be 
made regarding this test is that daily 
gas injection rate and total gas injec- 
tion volume were too small to effect 
changes in reservoir performance that 
were significant enough to permit accu- 
rate interpretation. 


GRAYBURG LIME GAS 


INJECTION EXPERIMENT 


The paper Importance of Injected 
Gas as a Driving Medium in Limestone 
Reservoirs, by L. E. Elkins’, reports an 
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experimental gas injection project in a 
West Texas Grayburg lime field. Map of 
test area is presented in Fig. 15, show- 
ing location of input and producing 
wells. First and second row offsets to the 
input well on 40-acre spacing were in- 
cluded in the test. 

Performance of this group of wells 
is outlined on the chart in Fig. 16, show- 
ing average reservoir pressure, gas in- 
jection rate, oil production rate, aver- 
age gas-oil ratio and reservoir fluid 
withdrawal. Eleven months of gas in- 
jection totaled 52 M’cf before signifi- 
cant rise in gas-oil ratio. This increase 
occurred simultaneously with a large 
increase in oil production rate and with 
a large increase in gas injection rate, 
so effects of gas injection cannot be 
segregated. Rate of gas production in 
excess of that calculated from a pos- 
sible linear trend of gas-oil ratio from 
August, 1945 to January, 1945 is almost 
always in excess of gas injection rate. 
Much of this performance must have 
been due to oil production from per- 
meable channels at a rate faster than 
oil flowed from the less permeable parts 
of the reservoir with then existing pres- 
sure differences. Approximate increase 
in gas-oil ratio during gas injection and 
approximate reduction in gas-oil ratio 
during six months after gas injection 
was stopped are shown for each well on 
the map in Fig. 15. 

Formation volume of total 167 M’cf 
injected was about 300,000 barrels, or 
about 1.8 per cent of the estimated 
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16,500,000 barrels pore space in the test 
area. Whatever injected gas contributed 
to observed gas-oil ratio performance 
thus occurred at a relatively low sat- 
uration of injected gas. 

Reduction in gas-oil ratio from 3400 
cubic feet per barrel in July, 1944 to 
1700 cubic feet per barrel in January, 
1945, during reduction in average oil 
saturation, was probably due to equali- 
zation of oil saturation between flow 
channels and more massive rock. Fluid 
flow from massive rock into permeable 
channels during this period was prob- 
ably at a gas-oil ratio at least as low 
as 1700 cubic feet per barrel. If the 
reasonable assumption be made that a 
volume of gas and oil equal to produc- 
tion of about 1,000,000 barrels entered 
the permeable channels, this would in- 
clude about 237,000 barrels of tank oil 
at a gas-oil ratio of 1700 cubic feet per 
barrel. Production of 172,000 barrels 
leaves a net increase of 65,000 barrels 
of tank oil in permeable channels, 0.4 
per cent of total pore space, to reduce 
average produced gas-oil ratio from 
3400 to 1700 cubic feet per barrel. Flow 
channels thus appear to be a relatively 
small fraction of the total pore space. 

Rapid drop in pressure following in- 
crease in production rate in September, 
1943 provides another approach to cal- 
culating effective fraction of reservoir 
voids in which action of injected gas 
may be presumed to be concentrated. 
Reservoir pressure and fluid withdrawal 
rates are plotted versus cumulative net 
fluid withdrawal in Fig. 17. During Sep- 
tember and October, 1943, reservoir 
pressure dropped 150 psi with a net 
fluid withdrawal of 90,000 barrels. This 
amounts to only 600 barrels per psi 
while the calculated expansibility of 
reservoir fluids in the test area is of 
the order of 5700 barrels per psi. Ap- 
parent reservoir fluid expansibility was 
only ten per cent of the theoretical value 
assuming pressure equilibrium in all 
parts of the reservoir. At only 60 psi 
lower pressure in March, April and 
May, 1944, production of 2500 barrels 
per day was maintained with no drop in 
pressure which might represent rate of 
flow into the permeable channels. The 
600-barrel production per psi includes 
some of this flow, but it is in any event 
the maximum indicated expansibility. 
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The fraction of total reservoir pore 
space indicated to comprise these chan- 
nels is roughly ten per cent. 

The only other plausible explanation 
of reservoir performance considered in 
these two analyses is lack of equaliza- 
tion of pressure and oil saturation be- 
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tween that portion of the reservoir near 
the wells and those portions more re- 
mote. Effects of drainage area and of 
fluid flow into permeable channels tend 
to offset each other in the pressure-pro- 
duction analysis, but to what degree 
cannot be determined. 
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SUMMARY 
Performance of eight gas injection 
projects in sand reservoirs has demon- 
strated that recovery of oil by injection 
of gas is primarily due to displacement. 
Thus the fraction of the 
through which injected gas will flow— 


reservoir 
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controlled by effective permeability pro- 
file—is of utmost importance. Three 
case histories of pilot gas injection have 
been presented showing results obtained 
and methods of interpretation. Contin- 
ued gas injection in one field confirmed 
the implications of pilot gas injection. 
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FIG. 17 —RESERVOIR PRESSURE AND FLUID WITHDRAWAL RATES VS. CUMULATIVE 
NET FLUID WITHDRAWAL, GRAYBURG LIME PROJECT. 
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So-called “conformance factors’ or 
reservoir sweep efficiencies were found 
of the order of 10 to 
in the two cases having 


to be quite low 
20 per cent 
gas injection at sufficient rate and vol- 
ume to permit reliable interpretation. It 
appears that injection of sufficient gas 
to maintain formation pressure in these 
two instances would be inadvisable. Re- 
duction of pressure to permit expansion 
of gas in those parts of the reservoir 
unaffected by injected gas would be 
effect of oil 


necessary to recovery 


therefrom. 


RECOMMENDATIONS FOR 
FUTURE PILOT INJECTION 


From these pilot injection projects 
and others it appears to the authors 
that reliable conclusions depend upon: 

(1) Injection of gas at sufficient rate 
and for a long enough period to cause 
significant changes in produced gas-oil 
ratio. Daily injection should at least re- 
place volume of fluids produced by 
first-row offset wells. 

(2) Adequate measurement of per- 
formance of individual wells to provide 
accurate data. Continuous measurement 
is desirable. 

(3) Adequate test period before and 
after gas injection to determine normal 
trend in gas-oil ratio without gas in- 
jection. 


(4) Conduction of pilot gas injection 
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FIG. 15 — WEST TEXAS, GRAYBURG LIME GAS 


INJECTION EXPERIMENT. 
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early in pool life to reduce error in- 
volved in estimate of gas-oil ratio with- 
out gas injection. 


ACKNOWLEDGMENT 


The authors wish to express their 
thanks for these data to the companies 
which conducted these field tests and to 
Sohio Pet. Co. for permission to pub- 
lish this paper. 


REFERENCES 


1. “Importance of Injected Gas as a 
Driving Medium in Limestone Res- 
ervoirs”, Lloyd E. Elkins, A.P./. 
Drill. and Prod. Practice, 1946, pp. 
160-174. 


2. “Evaluation of Pressure Maintenance 
by Internal Gas Injection in Volu- 
metrically Controlled Reservoirs”, E. 
Charles Patton, Jr.. AIME Trans., 
1947, pp. 112-155. 


DISCUSSION 
By Ralph U. Fitting, Jr., Fitting, 
Fitting & Jones, Midland, Texas. 


This paper is one for which there 
has been great need, as it presents ad- 
ditional evidence on a very important 
current problem. Are those limestone 
reservoirs which are characterized by 
two systems of porosity susceptible to 
the increase of oil recovery by gas in- 
jection? These two porosity systems 
are the intergranular type and the het- 
ergeneous type; the latter being im- 
portant because it tends to short-circuit 


fluid flow. 


No one should approach this ques- 
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tion with the view that economics is the 
governing control as to feasibility; the 
physics of fluid flow in these porosity 
types is yet unsolved. Everyone should 
be fully aware that, as the authors 
state, the experience, history, and _ in- 
terpretation is too limited to permit 
valid generalities as to the effectiveness 
of gas injection in reservoirs of this 
type. 

In Texas, oil operators are being 
confronted with the problem of the in- 
jection of gas into the oil reservoirs for 
the purpose of saving that gas from 
destruction. Yet it must be recognized 
that in some fields such a procedure 
actually results in the cycling of gas 
selectively through portions of the res- 
ervoir and when this occurs, no gas stor- 
age is feasible. Creation of such gas- 
filled layers in the reservoir allows ex- 
cessive loss of solution gas, which other- 
wise would do effective work; such gas 
moves to the well bore in the zone of 
high gas saturation. 


Furthermore, the cycling of dry gas 
through the reservoir may cause the 
reservoir oil to assume the very char- 
acteristics which pressure maintenance 
by gas injection is presumed to avoid. 
These characteristics are that the res- 
ervoir oil becomes more viscous rather 
than less viscous, this being due to the 
loss of the higher gaseous fractions in 
solution in that liquid into the dry gas 
in much the same manner as the re- 
verse process occurs in the gasoline 
plant. 


Certainly, the maintenance of pres- 
sure tends to nullify the pressure gradi- 
ent causing vertical migration of oil 
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from the dense to the permeable rock. 
In those reservoirs where the oil volume 
contained in the dense rock is large as 
compared with that contained in the 
permeable rock, oil recovery could be 
materially affected adversely by gas 
introduction into the portions of the 
reservoir with high permeability. These 
adits, permitting communication of the 
recesses of the reservoir with the well, 
must be continued with high liquid sat- 
uration for as long as it is possible to 


do so. 


Another of the problems which must 
be solved in this matter of gas injec- 
tion is to determine at what time gas 
should be introduced into a limestone 
oil field, if ever; that is, before or after 
primary pressure has been depleted. 
This paper would evidence that total 
gas volume and oil viscosity, even in 
sandstone fields, appear to be the prin- 
cipal factors causing variations in the 
quantity of oil recovered in gas injec- 
tion and that the remaining pressure of 
the reservoir at the time of gas injec- 
tion does not appear to be important. 
The paper further indicates that there 
is no axiom that circulation through an 
oil reservoir of any particular volume 
of gas will guarantee additional oil 
recovery. 

It is important that those people who 
dictate the policy practices in the oil 
industry understand the mounting evi- 
dence as to the experimental nature of 


gas injection projects in limestone res- 


ervoirs, particularly those in West 
Texas. kkk 
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EXPERIMENTS ON THE CAPILLARY PROPERTIES 


OF POROUS SOLIDS 


JOHN C. CALHOUN, JR., MEMBER AIME, DEPT. OF PETROLEUM ENGINEERING, UNIV. OF OKLA. 
MAURICE LEWIS, JR., JUNIOR MEMBER AIME, and R. C. NEWMAN, STUDENT ASSOCIATE AIME 


ABSTRACT 


A report is made of experimental 
work performed on the capillary reten- 
tion of water within porous solid sys- 
tems. the displacement being accom- 
plished with air and various organic 
liquids. A portion of the experiments 
were designed to measure the lowering 
of vapor pressure of water within a 
porous solid with subsequent conver- 
sion of such vapor pressure data to 
capillary pressure values. The form of 
the capillary pressure curve at high 
capillary pressures has been elucidated 
from this data. Certain theoretical ap- 
proaches are presented to indicate the 
correlation between work done by prev- 
ious investigators. The present work is 
correlated also with theory. Surface 
area values are calculated for the va- 


rious core systems studied. 


INTRODUCTION 


Leverett’ in 1941 presented a paper 
which gave the essential concepts of 
capillary behavior in porous solids. His 
presentation included both theoretical 
and experimental aspects of the prob- 
lem. He defined the term “capillary 
pressure” and applied it to an ideal 
porous system. His work included the 
definition of a dimensionless quantity 
which was a function of fluid saturation 
and which could be correlated with 
porosity and permeability for clean, 
unconsolidated sands. His experimental 
work was performed by the drainage of 
water from packed columns of uncon- 


solidated sands. 


Subsequently, other authors have 
presented experimental techniques 
which permit the determination of cap- 
illary pressure data on small core sam- 
ples. Data have been presented on 
porous systems other than unconsoli- 
dated sand and with the use of liquids 
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other than water. Notable among these 
are the works of Hassler, Brunner and 
Deahl,? Bruce and Welge,’ Amyx and 
Yuster,{ and Purcell.’ Others®’’ have 
indicated the applicability of such data 
to field problems without regard to the 
theoretical aspects of the capillary pres- 
sure saturation function. Within the re- 
cent published literature there have 
also been reported studies of the corre- 
lations between capillary pressure data 
and other fundamental properties of 
porous solids.°*” 

It was the intent of the present re- 
ported work to investigate the behavior 
noted by water and various other liq- 
uids within porous. systems in an at- 
tempt to amplify existing correlations 
between capillary properties, surface 
properties, and other fundamental char- 
acteristics of porous systems. The ex- 
perimental work described here was 
performed as two different investiga- 
tions but due to its nature it is reported 
as separate phases of the same general 


topic. 


CAPILLARY PRESSURE AND 
VAPOR PRESSURE LOWERING 


It has long been recognized that the 
vapor pressure above the curved sur- 
face of a liquid is a function of the 
curvature of the liquid surface.” The 
capillary pressure is also a function 
of the curvature of the liquid surface. 
Both capillary pressure values and 
vapor pressure lowering are, therefore. 
functions of the liquid saturatien of a 
porous solid. A quantitative relation- 
ship between the vapor pressure lower- 
ing and the capillary pressure can be 
simply developed by considering a por- 
ous solid system containing water in 


equilibrium with its vapor. 


The capillary pressure at any height 
within the system is defined as 


Pet Pe=Pi « + © 2 ss ss GD) 


where Py is the pressure in the vapor 
phase and P: is the pressure in the 
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liquid phase. Consider that both the 
water and its vapor are continuous 
phases within the system and that at 
any point the two phases are in equi- 


librium. 


The gradients in the liquid and vapor 
columns within the porous system are: 


dP: = pigdh 
dP. = pvgdh 


By integrating these gradients from the 
point where h=0 to the height h, 
values of P: and Py at the point h are 
found. Let the point where h = 0 be 
that where P. = 0. At this point also 
P. is equal to Pyo, the equilibrium vapor 
pressure of the liquid above a flat sur- 
face. 

From the first of these integrations 
since p: is independent of height: 


P, = par ©... 


From the second, by — substituting 
P.M p 
p= RT where M is the molecular 
X 
weight: 
In Pe gh 
Pro RT 


By combining the two last equations 


to eliminate h, one obtains: 


p, — RT... Pe 
i= Y n P.. -P,, 


Substituting values for Py. and Pi in 


equation (1) gives 





p.RT RT P, 
P. = : -——p In - P., 
M M Pv 
> ce pi Py 
or P. = YW | ]-- ps In ef P.. 
which is approximately 
RT Pro 
,— —21 ] ©... ane ae See ee 
nage Oa - 


This equation relates the vapor pres- 
sure above a curved surface with the 
capillary pressure across the curved 
surface in terms of measurable quan- 
tities. The equivalent of this equation 


10 


is given by Freundlich. 
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There is much data in the literature 
on vapor pressures within porous solids 
at partial liquid saturations. Such data 
are often procured for adsorption meas- 
urements. To illustrate the conversion 
of data by equation (2), data on the 
adsorption of water vapor by silica gel 
were taken from the literature.” The 
data, given as pressure of adsorption 
versus saturation, were converted to 
values of Pe by equation (2). The 
vapor pressure curves and correspond- 
ing capillary pressure curves are shown 
in Fig. 1. The hysteresis loop is similar 
to that shown by Leverett’ on his capil- 
lary pressure curves for unconsolidated 
sands. 











FIG. 1 — CONVERSION OF VAPOR PRESSURE 
DATA TO CAPILLARY PRESSURE DATA. VAPOR 
PRESSURE DATA FROM REFERENCE 11. 


EXPERIMENTS ON 
VAPOR PRESSURE LOWERING 


Equation (2) offered itself as a me- 
dium for evaluating capillary pressures 
at low saturation values and high val- 
ues of the capillary pressure. With this 
in mind an apparatus was constructed 
to measure the difference in vapor pres- 
sure above a flat surface of water and 
that within a porous body at partial 
water saturation. The apparatus used 
is diagrammed in Fig. 2. Although it 
was not sufficiently sensitive to detect 
small changes in vapor pressure, it suf- 
ficed to give accuracy over the range 
of saturation. The porous media em- 
ployed were composed of consolidated 
quartz. They were manufactured in the 
laboratory by consolidating sand grains 
with silica by deposition from colloidal] 
suspension and by the hydrolysis of 
tetraethyl orthosilicate. The sand grains 
before consolidation were in the sieve 
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FIG. 2— DIAGRAMATIC SKETCH OF APPARA- 


TUS FOR MEASURING VAPOR PRESSURE 
LOWERING. 


range, 140-170. 


Data were taken on four separate 
cores. They were first saturated fully 
with water and by the use of a conven- 
tional type capillary pressure cell 
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FIG. 3 — DIAGRAMATIC SKETCH OF APPARA- 
TUS FOR MEASURING CAPILLARY PRESSURES 
BY DISPLACEMENT. 
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(shown in Fig. 3) the capillary pres- 
sure curve for each core was deter- 
mined in a routine fashion. The core 
was then placed in the vapor pressure 
apparatus, maintained at a_ constant 
temperature of 97°F., where further 
desaturation was accomplished by evac- 
uating water vapor from the core side 
of the system. After sufficient evacuation 
had taken place, the system was closed 
and allowed to come to equilibrium, 
after which the manometer read direct- 
ly the amount of vapor pressure lower- 
ing. Saturations were determined by re- 
moving and weighing that portion of the 
assembly which contained the core. It 
was necessary after each weighing to 
purge the apparatus of the air which 
entered when the assembly was _ un- 
jointed for the weighing. 


Both the routine capillary pressure 
data and the vapor pressure lowering 
data are given in Table 1. In Fig. 4 
are plotted curves which show the data 
taken by the customary method of ob- 
taining capillary pressures for the cores 
listed in Table 1 and for several other 
similar cores. The curves of Figs. 5, 
6 and 8 show the capillary pressure 
data calculated from the vapor pressure 
calculated from the vapor pressure 
pressure data shown in Fig. 4. The 
logarithm scale is used to permit show- 
ing the high values and at the same 
time showing the lower plateau region. 
One experimental point on two of these 
curves was determined neither with the 
apparatus of Fig. 2 nor Fig. 3 but by 


means of an applied air pressure above 





vee 


4 6 
F.G. 4 — CAPILLARY PRESSURE CURVES WITH 
AIR DISPLACEMENT; © CORE NO. 2; \/ CORE 
NO. 3; CORE NO. 5; @ CORE NO. 6; 
E) CORE NO. 8; A CORE NO. 9; 
X CORE NO. 10. 


July, 1949 


pla 
ma 
No 


the 


FIC 


N 


LOG PRP 


res- 
ter- 
‘ore 


ure 


fant 


her 
vac- 


side 


ion 
sed 


im, 


JOHN C. CALHOUN, JR., MAURICE LEWIS, JR. AND R. C. NEWMAN 


TABLE 1 


Capillary Pressure Data by Routine Displacement and by 


Vapor Pressure Lowering 


Core #2 | Core #3 


K=2100 md. ~ K=855 md. 


¢=0.322 @=0.291 
Pe Pe 

Sw Pyo/Py | Cm Hg Sw Pyo/Py | Cm Hg 
0.830 5.43 | 0.712 5.38 
0.603 6.19 | 0.486 5.93 
0.578 6.34 | 0.276 8.48 
0.459 7.05 | 0.192 17.46 | 
0.394 8.26 | 0.142 36.4 
0.361 8.85 | 0.0962 1.052 5,430 
0.315 9.93 | 0.0744 3.289 | 127,000 
0.248 17.6 | 0.0668 4.367 | 158,000 
0.197 22.1 | 0.0560 | 6.369 | 198,000 
0.0667 1.304 28,350 | 0.0533 | 11.111 257,000 
0.0549 2.016 75,000 | 0.0407 | 20.833 | 325,000 
0.0527 2.066 77,500 | 
0.0493 | 2.155 | 82/000 | 


a diaphragm on which the core was 
placed. These are the data at approxi- 
mately 300 cm. Hg. on cores No. 6 and 
No. 8. 


Although no overlap of data between 


the vapor pressure method and the 
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FIG. 5— CAPILLARY PRESSURE DATA CORE 
NO. 2 DETERMINED BY DISPLACEMENT; 
» DOTERMINED BY VAPOR PRESSURE 
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FIG. 7 — CAPILLARY PRESSURE DATA CORE 
NO. 60 DETERMINED BY DISPLACEMENT; 
DETERMINED BY VAPOR PRESSURE 
LOWERING. 
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Core #6 Core #8 
K=760 md. K =3000 md. 
¢=0.279 ¢=0,321 
Pe Pe 
Sw Pyo/Py | Cm Hg Sw Pyo/Py | Cm Hg 
| 0.811 5.05 | 0.856 5.19 
0.530 6.02 | 0.691 5.89 
| 0.343 7.51 | 0.558 6.86 
0.246 12.60 | 0.464 8.99 
0.181 | 25.3 0.346 13.0 
0.146 45.0 | 0.252 23.6 
0.144 305.0 0.201 38.8 
0.103 1.101 10,250 | 0.121 305.0 
0.079 | 3.344 | 129,000 | 0.0909 1.337 31,000 
0.069 | 4.796 | 168,000 | 0.0798 1.782 61,900 
0.058 7.692 | 217,000 | 0.0676 2.941 11€,000 
0.0526 9.709 243,000 | 0.0570 3.922 147,000 
0.0479 | 19.157 | 316,000 | 0.0496 5.917 191,000 
0.0382 | 28.903 | 360,000 | 0.0487 9.346 239,000 
| 0.0325 | 37.313 | 387,000 | 0.0375 | 10.526 | 252,000 
| | 0.0319 | 24.096 | 340,000 


| 
| 
| 
| 


routine displacement was procured, the 
data give, in each 
curves from one hundred per cent sat- 
uration to zero saturation. 


case, continuous 


A significant point to this correlation 
is that there is, strictly speaking, no 
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FIG. 6— CAPILLARY PRESSURE DATA CORE 
NO. 30 DETERMINED BY DISPLACEMENT; 
@ DETERMINED BY VAPOR PRESSURE 
LOWERING. 
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FIG. 8 — CAPILLARY PRESSURE DATA CORE 
NO. 80 DETERMINED BY DISPLACEMENT; 
@ DETERMINED BY VAPOR PRESSURE 
LOWERING. 
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absolute irreducible minimum of sat- 
uration. All of the curves turn into the 
zero saturation axis at a finite positive 
capillary pressure. Fig. 9 shows an 
expanded plot of the capillary pressures 
in the lower saturation region as cal- 
culated from the vapor pressure data. 
Within the range of average reservoir 
pressures, however, there is a satura- 
tion plateau, which from a_ practical 
view point is equivalent to an irreduc- 
ible minimum. However, this plateau 
is reached at capillary pressures some- 
what above those normally taken as the 
maximum in routine laboratory work. 
From Fig. 4, for example, on all cores 
it appears that the irreducible mini- 
mum saturation would be approximate- 
ly that saturation shown at the highest 
capillary pressure, which is about 45 
cm. Hg. As shown by Figs. 5 to 8, how- 
ever, all of these cores at a capillary 
pressure of 45 cm. Hg. are several per 
cent away from the saturation plateau. 


DISPLACEMENT WITH 
VARIOUS LIQUIDS 


It is common to use the capillary dis- 
placement of water by air as a measure 
of the connate wate content of a given 
reservoir material. Following Leverett’s 
presentation of capillary pressure in 
the form 

| @ i 

Pe = 8 @/—_ J (Sw) > - - - - (3) 

= 


it has been suggested that, with two 
different displacing fluids, the ratio of 
capillary pressures for a given value of 
water saturation would be the ratio 
of the 6 values. Work with systems other 
than air-water have been reported by 
several authors. Hassler, et al’ did not 
find a constant ratio as expected. Pur- 
cell,” whose work was done with mer- 
cury, gives good correlations between 
capillary pressure curves with water 
and with mercury using a ratio of 
5cos@ values rather than a ratio of 6 
values. Bruce and Welge’® give a series 
of different irreducible water saturations 
using air and oil displacement. 


In the present work several different 
pure liquids were used to displace dis- 
tilled water from three of the laboratory 
prepared silica porous bodies. Liquids 
used were toluene, benzene, cyclohex- 
ane, tetradecane, and oleic acid. Air 
was used as a displacing medium as 
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TABLE 2 
Capillary Pressure Data Obtained by Displacement with Various Fluids 


Core 1—L K = 1.22 Darcys @ = .249 
Air | Tetradecane Oleic Acid Toluene Benzene Hexane 
Pe Pe Pe Pe Pe Pe 
Cm Hg Sw Cm Hg Sw Cm Hg Sw Cm Hg Sw | Cm Hg Sw Cm Hg Sw 

1.6 | 98.01} 0.5| 98.80 0.2 | 99.08 1.7] 88.1 0.8 | 99.19 1.43 | 98.89 
2.7 | 96.46 | 1.4 93.38 0.3 96 63 2.1 76.0 1.3 96.60 1.74 90.11 
3.4 91.22 | 2.1 84.4 | 0.7 91.73 2.4 57.7 1.4 91.68 2.14 77.20 
4.2 79.0 2.4 71.7 0.9 82.9 2.7 447 1.5 88.9 2.54 68.80 
5.1 | 68.3 | 2.7 56.3 1.0 64.5 3.0 33.3 1.6 83.7 3.40 47.30 
6.2) 41.6 3.4 36.1 1.3 45.8 4.1 30.0 1.7 80.6 5.65 45.20 
8.6 24.7 4.7 23.3 1.6 32.4 5.8 28.8 1.9 72.2 14.4 39.50 
15.4 | 22.9 8.1 | 21.4 2.0| 26.0 98| 28.0 2.0} 70.4 14.7 40.20 
23.9 |} 20.3 7.7 19.9 15.8 22.3 2.1 67.3 15.2 41.00 
16.0 22.6 2.2 65.4 15.7 42.10 
2.7 62.0 16.3 43.00 
2.9 58.0 16.6 43.60 
3.4 55.0 16.5 43 .30 
7.3 54.3 16.7 43.90 
23.9 53.7 16.6 43 .90 
16.8 44.20 


TABLE 3 


Capillary Pressure Data Obtained by Displacement 


with Various Fluids 


Core 2—L K = 1.83 Darcys ¢@ = .251 
Air Tetradecane Oleic Acid Cyclohexane Toluene 
~ Be ‘ Pe Pe Pe 7% Pe 
Cm Hg Sw Cm Hg Sw Cm Hg 'Sw Cm Hg Sw Cm Hg Sw 
1.7 96.25 0.4 98.82 0.6 92.88 05 98.10 0.8 98.16 
3.2 83.7 1.1 97.04 0.7 85.9 07 92.66 1.0 92.61 
3.5 72.8 1.3 89.1 0.9 59.9 1.0 80.5 1.5 79.1 
3.8 56.7 1.6 77.5 1.0 47.0 1.2 69.1 1.6 67.2 
41 45.9 2.2 62.2 1.2 30.0 1.6 51.3 2.2 51.5 
44 36.6 2.7 39.0 2.3 22.8 2.1 40.8 25 414 
4.9 27.7 3.4 29.6 5.4 20.2 2.2 33.6 4.9 28.2 
8.4 21.8 5.8 25.0 10.0 19.7 3.5 25.5 7.2 27.7 
14.2 20.9 10.1 20.5 5.3 21.6 16.0 25.9 
14.4 | 20.4 15.6 19.3 10.2 20.0 24.3 25.7 
20.6 18.0 16.9 19.0 
16.7 18.5 
TABLE 4 
Capillary Pressure Data Obtained by Displacement with Various Fluids 
Core 3—L K = 1.11 Darcys ¢ = .258 
Air Tetradecane Oleic Acid Hexane 
Pe | _Pe vx Pe | “Pe 
Cm Hg Sw Cm Hg Sw Cm Hg Sw Cm Hg Sw 
0.8 | 98.40 0.6 99.04 0.7 91.60 01 99.08 
1.8 | 97.69 1.9 95.20 0.75 77.4 2.2 94.20 
3.2 95.13 2.5 72.7 1.1 61.5 3.0 83.4 
5.0 | 79.6 3.8 51.7 13 48.8 35 70.8 
5.7 | 66.6 4.3 33.4 22 35.2 3.8 56.7 
69 | 44.9 6.0 24.5 2.9 26.6 4.2 41.3 
8.8 33.3 8.0 19.0 49 20.7 44 35.0 
12.1 20.5 12.1 18.0 7.3 18.7 6.9 27.2 
15.9 | 19.8 17.4 17.1 14.5 25.8 
25.3 16.6 | 14.7 26.5 
15.2 27.5 
16.1 28.9 
17.0 30.8 
well. Saturations were determined by equivalent on each core with the excep- 


the volumetric measurement of the 
amount of displaced saturant in an ap- 
paratus similar to that shown in Fig. 3. 
The results of these tests are given 
graphically in Figs. 10, 11 and 12. 
Tables 2, 3 and 4 list the data taken 
in chronological sequence. Not shown 
in these tables are several duplicate 
runs made with several of the displac- 
ing liquids. 

The 


which were attained were approximately 


irreducible water saturations 
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tions of benzene displacement on core 
1-L, toluene displacement on cores 1-L 
and 2-L, and hexane displacement on 
cores 1-L and 3-L. There is some basis 
for believing that these apparently high 
values were due to faulty technique be- 
cause there was on some of these par- 
ticular tests an apparent regression of 
the desaturation process. It could also 
be true that the apparently high values 
of saturation 


found by displacement 


with these fluids is a manifestation of a 
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FIG. 9 — EXPANDED PLOT SHOWING CAPIL- 
LARY PRESSURES AT EXTREMELY HIGH 
VALUES. 
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FIG. 10—CAPILLARY PRESSURE CURVES CORE 
NO. 1-L; DISPLACEMENT OF WATER WITH 


VARIOUS FLUIDS. o AIR; A TETRADECANE; 
x OLEIC ACID [] HEXANE; VV TOLUENE; 
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FIG. 11—CAPILLARY PRESSURE CURVES CORE 
NO. 2-L. DISPLACEMENT OF WATER WITH 
VARIOUS FLUIDS; o AIR, FIRST RUN; ¢ AIR, 
SECOND RUN;; A TETRADECANE; x OLEIC 
ACID; 6 CYCLOHEXANE; 7 TOLUENE. 
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|] true characteristic of these core sys- TABLE 5 
tems. Interfacial Tensions 
cal Interfacial tensions between water (Dynes per centimeter) 
and the various liquids were meas- Temperature = 36°C. 


ured with the du Nouy tensiometer and 


SY values were also taken from the Inter- Liquid System 

























‘ ? “oe nn a Consecutive S 7 
national Critical Tables. This data is Readings 6 Water- 5 Water- 6 Water- 5 Water- 5 Water- 5 Water- 5 Water- 
‘ . m e F Air etradecane Toluene Benzene Oleic Acid Hexane Cy clohexane 
given in Table 5. It is apparent from 
a 70.2 32.5 26. 24.6 5 5.7 31.5 
— these measurements that impurities : 70.0 1.7 26 ) 24 6 8 5 3 6 38 3 
10 ‘ . q 31.7 5 | 25 5. 2 ‘ 
may have been present in some of the : > : ap 7 “< os 8 
ks eee —— oe 5 1.4 25.7 23.6 7.8 46.5 23.1 
-APIL- liquids which were employed. 6 ae | 21 5 
H ] ] | | 8 14.4 
| ] 9 13.8 
10 12.6 
i2 | } 1 11.5 
12 9.8 
t 13 9.2 
| | 14 8.8 
s | | 15 94 
| } International 
} Critical 36.1 35.00 15.59 51.1 
T Tables 25°C 25°C.) (20°C.) (25°C.) 
® | 
P, | that of the given liquid against water. following equation to compute the per- 
In some instances, there is excellent meability from capillary pressure data: 
6 . 
agreement between the measured ratios 
and theoretical ratios, in particular, : 1,0 
4 hexane on core No. 3-L, benzene on en Fe @ cos @ |dSw (4) 
rt >) >2 
core No. 1-L and tetradecane on core = Pe 
ae ee 0 
No. 1-L. In the majority of instances, 
= "i although the ratios at 100°% saturation ee : P 
ms ; aa PgR Rose’ has developed certain relative 
are near the expected theoretical values permeability concepts on the basis of 
4 the ratios show a decrease as desat- the Kozeny equation which he gives as: 
eel "0 o2 04 06 08 10 : at ; : : 
arte oe uration proceeds. There is no readily 
FIG. 12—CAPILLARY PRESSURE CURVES CORE apparent explanation for this drop in K = ” 
~ NO. 3-L. DISPLACEMENT OF WATER WITH a + + « 
VARIOUS FLUIDS; o AIR; FIRST RUN;@ AIR, ss : 
SECOND RUN; [[] HEXANE; /\ TETRADECANE; 
"ORE 2 CER AC. Theoretical Correlations: Rose furthermore states that from Lev- 
oo For a given water saturation, values In recent publications it has been — (Sw) function the following 
“ i of capillary pressure with air displac- suggested, and the suggestions have 
ing divided by the values for liquid been supported to a certain degree by lim J (Sw) 1 = ce 
isplacing aye ¢ "avs oreater ‘ - i d aw Fs — _ °- -« ) 
di placing were always greater than experimental data, that definite corre- S.-¥10 t 
unity. These ratios are shown in Figs. lations can be obtained between various 
13 and 14. The dotted lines on the ; ; perce 
grapl how the ratios of the inter fendementel measurable quantities st The J (Sw) function as given by 
7 its eae ™ “ aoe " pedicel porous bodies. Purcell’ has offered the Leverett is equation (3). To extend its 
facial tension for air against water to applicability to all liquids it is now 
Te ae é ‘ c ' written as: 
| P. _K 7 
6 t $ 4 J (S«) =- . eer (7) 
0 COS oY oH 
it } | CORE 3-L/] OLBIC ACID 4 
| ia. The value of the capillary pressure 
siiisshinis’ as the saturation approaches unity is 
Pant Peair HEXANE, ee the displacement pressure, Pv. At this 
=— | Peuquio Fa Yeo sy TC] SCS limit, equation (7) is: 
cLQUID | 
”~ ‘a 
| 3-—_—_ p — 
TOLUENE » 4 
aa yy. wae + t i (Sel.n = :. 4 
—>—4 LOM | * : . 6 cos @ \ mi 
= 2 ' ' : —- | | 
CORE 2-b Pe 2 
43 This can be rearranged to give an 
ee y ‘ " ‘ ’ ; ’ ‘ r f 9 > "eSsi y > ar sa bili le Th rs 
DRE ltt “as os 5, rr . : expression for the permeability. Thu 
ITH | 5 
MIR, FIG. 13 — RATIO OF EXPERIMENTAL CAPIL- FIG. 14—RATIO OF EXPERIMENTAL CAPIL- [ 5<s, i ® 5 cos 6 
EIC LARY PRESSURES AND COMPARISON WITH LARY PRESSURES AND COMPARISON WITH K : - (8) 
INTERFACIAL TENSION RATIOS. INTERFACIAL TENSION RATIOS. P, 
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Comparing equations (8) and (5) 
and considering equation (6) the fol- 
lowing equality is found: 


A® = ——E2 


® cos’ @ 


For a straight bore capillary this 
equality is known to be true. A is de- 
fined as the surface area per unit of 
pore space which, for a capillary of 
radius R and length L, would be: 





—~27RL_ 2. 
' £2 = 


The displacement pressure is, in terms 
of R: 

. 2 5 cos @ 
I = —— 


R 





= Adcos 6 - - (9) 


which is the equation given above. 
Comparing equation (8) with equa- 
tion (4) gives the following equality: 


1.0 
Fi dSe _ [J(Se)..J , 
ss i p> *“0) 
0 


An examination of the data presented 
in this report leads to the conclusion 
that: 


which then produces the equalities that 


follow: 
P= 4[J (Se) ,.]’ ° ° ° (12) 


or F a 


and also 


1.0 


. Sx 
= = 25° cos* 0 d => - (13) 


Equation (11) is given as a result of 
observations made on the data given in 
Tables 1, 2, 3 and 4. There is no read- 
ily apparent theoretical basis for the 
relationship. In examining the data of 
Table 7 for air displacement only, the 
capillary pressure curves were con- 
verted to plots of the reciprocal of P.” 
versus Sw similar to that of Figure 15. 
These were then planimetered to obtain 
the values of the integral and from the 
relationship of equation (11) values of 
Pp were calculated. Values of the inte- 
gral and Pp values are listed in Table 6. 
Comparison is also given in Table 6 be- 
tween the calculated values of Pp and 
those read from the curves of Fig. 4 by 
extrapolation to a saturation of 1.0. 
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TABLE 6 


{1.0 
dSw Cale Observed A , 
Core No. Displacing Pp Pp Cm?/Cm? (Carman Method 
Fluid Po? Cm Hg Cm Hg Cm?/Cm? 
jo 
Cm-? 
2 Air 0186 5.18 5.20 960 840 
3 a Air 0223 4.72 5.15 872 1120 
5 Air 0181 5.25 5.30 970 1125 
6 Air 0228 4 68 4 60 866 1115 
8 Air 0172 5.40 4.70 998 705 
9 Air .0158 5.62 5.80 1,040 920 
10 Air .0252 4.45 4.50 823 364 
FABLE 7 
{1.0 
dSw Cale. Cale. A 
Core No. Displacing Pp 5 cos @ Cm?/Cm 
‘luic 0 Pe Cm Hg dynes/cm 
Cm-* 
| 
1-L | Air. 0278 4.25 785 
Tetradecane. . 109 2.14 36.2 
Oleic Acid 710 0.84 14.25 
Toluene 139 1.90 32.2 
2-L .| Air. 056 2.99 } 554 
Tetradecane 228 1.48 35.6 
Oleie Acid 890 0.75 18.0 
Toluene 23 1.46 35.1 
Cyclohexane 362 1.18 28.3 
3-L er Oe 023 4.62 854 
Tetradecane. . 090 2.35 36.6 
Oleic Acid 560 0.945 14.7 
Hexane. . 056 2.99 46.5 





The data of Tables 2, 3 and 4 were 
also replotted to give curves similar to 
Fig. 15. Agreement with equation (11) 
was obtained for this data by noting the 
values of Po which balanced the equa- 
tion. The values are given in Figs. 10, 
11 and 12. On these graphs the dashed 
lines are drawn to indicate the curve 
which satisfies equation (11). In Table 
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7 are listed the integral values and the 
calculated values of Pv. The values of 
5 cos @ in Table 7 were obtained from 
the calculated values of Pp by reference 
to the value of Pp for air displacing 
water, in which case the contact angle 
was assumed to be zero. 


It is of interest to note that the values 
of 5 cos @ are in good agreement with 
the previously tabulated value of 5. The 
fact that the agreement is close indi- 
cates that in every instance the contact 
angle was probably zero or approxi- 


mately zero. 


The internal surface area of the por- 
ous bodies was found by equation (9). 
Calculated values of Pp and 6 cos @ were 
used rather than the experimental val- 
ues for this determination. The surface 
area values so found are given in 


Tables 6 and 7. 


It is possible also to determine the 
internal surface area from the vapor 
pressure data which was taken. The 
following equation is given without de- 
riviation as being applicable to the 
adsorption of a liquid within a porous 


material :” 
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_ Ps - 1 ,C-1 Pe 4) 
V (Pro — Pv) Val Val Pro 
where Vm =the volume of water ad- 
sorbed in a single layer on the entire 
porous surface. 

V = the volume of water adsorbed at 
the pressure, P, 

Pvo =the vapor pressure of water 
above a flat surface 


C= a constant. 


Thus, by plotting the obtained vapor 
pressure data in the form of equation 
(14) the slope and intercept of the 
expected linear plot will suffice to cal- 
culate Vm. A knowledge of the space 
covered by a single water molecule suf- 
fices then to calculate the surface area 
covered. Figs. 16, 17 and 18 show the 
adsorption data for three cores as 
given in Table 1 plotted according to 
equation (14), using weights of water 
adsorbed in place of volumes. Assuming 
that one water molecule covers an area 
of 11.5 X10" cm’, the total surface is 
calculated in the three instances as 204, 
228, and 172 square meters per cubic 
centimeter of void space. Values for the 
surface area as given in Table 6 for 
these cores are 872, 866, and 998 square 
centimeters per cubic centimeter of 
void space. The latter values are more 
in agreement with that which would be 
expected for uniformly packed spheres 
than are the former. 


A third method of obtaining the in- 
ternal surface area of these core speci- 
ments would be by use of the rela- 


tionship: 
1.0 
-] — 
A= ——— 5 Pease «+ (35) 
6 s-w- 6 S-A 
0 
Leverett’ has given the free surface 
energy change per unit of pore volume 
between two different saturations of the 
Same core as: 
Sw 
P.dSw 


Sw: 


\F = 


By choosing the limits of saturation as 
zero and one hundred per cent the sur- 
face energy change is: 

é F = Aés = Ads A 
because the unit free surface energy 
When the core is dry is 4s-, and the 
unit free surface energy when the core 
is fully saturated is 5s-w. Combining the 
two expressions for AF gives equation 
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FIG. 16—VAPOR PRESSURE DATA PLOTTED 
AS WATER ADSORPTION FOR DETERMINATION 
OF SURFACE AREA. CORE NO. 3. 
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FIG. 17 — VAPOR PRESSURE DATA PLOTTED 
AS WATER ADSORPTION FOR DETERMINATION 
OF SURFACE AREA. CORE NO. 6. 
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FIG. 18— VAPOR PRESSURE DATA PLOTTED 
AS WATER ADSORPTION FOR DETERMINATION 
OF SURFACE AREA. CORE NO. 8. 


(15). This equation cannot be used to 
solve for A because the interfacial ten- 
sion values are not known. It could be 
used to obtain the difference in the in- 
terfacial tensions if A and the value of 
the integral were known. This has been 
done for cores Nos. 3, 6 and 8, for 
which the capillary pressure function is 
complete from zero to full saturation. A 
choice of the most logical A value was 
necessary for this calculations. Using the 
values obtained from the vapor pres- 
sure data yields values of (ds.4 —5s-w) 
of 214, 204, and 206 dynes per centi- 
meter. Using the lower values of A 
would have given negligible differences. 


Bartell” has defined the above dif- 
ference in interfacial tensions as the 
adhesion tension and for the system 
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silica-water he gives the value of 
(ds-1—4ds-w) to be 75.1 dynes per centi- 
meter. It would appear from this that 
the A values as calculated by the ad- 
sorption method were too large. 


Carman has evaluated the surface 
area of powders by a method based 
upon permeability and porosity meas- 
urement, a discussion of which method 


is given by Brunauer™. Using this 
method and the experimentally deter- 
mined porosity and permeability values 
specific surface areas were calculated. 
These are listed in Table 6. It will be 
noted that they do not agree numeri- 
cally with A values calculated from Pp 
but the two are comparable in magni- 
tude. 


It is apparent that two different sur- 
face area values are being measured. 
So far as flow properties and total void 
space are concerned the roughness of 
the internal surfaces will not be ap- 
parent. With the measurement of wet- 
tability and adsorption phenomena the 
intricacies of the surface will be ap- 
parent. The adsorption measurement 
should give the higher values of A 
where there is roughness or etching of 
the internal surfaces. In the particular 
measurements reported here the porous 
bodies were prepared by consolidating 
sand grains by depositing silica from 
colloidal suspension and by the hydro- 
lysis of tefraethylorthosilicate. This de- 
position is in the form of fine flaky 
particles, a condition which would 
enhance the amount of surface area 
which would be evident from a wettabil- 
ity or adsorption measurement. 


SUMMARY AND CONCLUSIONS 


The experiments reported here lead 
one to the conclusion that for the prac- 
tical purpose of obtaining connate 
water values by capillary pressure 
curves, caution should be used in choice 
of a displacing liquid. The experiments 
demonstrate the desirability of deter- 
mining such values at a maximum pres- 
sure which is a considerable distance 
above the capillary pressure plateau. 
From a strictly theoretical standpoint 
the experiments indicate that there is 
no “irreducible minimum” and _ that 
zero water saturation is reached at 
some finite value of capillary pressure. 


The possible usefulness of vapor 


pressure measurements or adsorption 
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data to give characteristics of porous 
reservoir materials has been outlined. 
Good agreement was obtained between 
capillary pressure data by displacement 
and that calculated from the vapor 


pressure data. 


Following the lead of previous au- 
thors, the capillary pressure data have 
been used to characterize the individual 
porous systems. It has been shown that 
the displacement pressure bears a defi- 


d S. 


P.* 


nite relationship to 


Surface area values were calculated 
from the displacement pressures, from 
the adsorption data and from the Car- 
man equation. It is apparent that dif- 
ference quantities are being measured 


by the different methods. 
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NOMENCLATURE 


re Capillary pressure 

Py» = Displacement pressure 

P, Vapor phase pressure at 
equilibrium 

Pro Equilibrum vapor pressure 
above a flat liquid surface 

P;: = Liquid phase pressure at 
equilibrium 

py = Vapor phase density 

pi Liquid phase density 

h Height above a free water 
surface 

M Molecular weight 

R Gas constant 

T = Temperature of porous solid 
system 

a = Porosity as a fraction 

K Permeability 

Sw = Water saturation, fractional 

5 = Interfacial tension 

ds-A Interfacial tension, silica air 

5s-w = Interfacial tension, silica wate 

6 = Contact angle 

\F Free surface energy change per 
unit pore volume 

4 = Internal surface area 

F Lithology factor as defined by 
Purcell 

t Tortuosity constant in Kozeny 


equation 
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FACTORS INVOLVED IN REMOVAL OF SULPHATE FROM 
DRILLING MUDS BY BARIUM CARBONATE 


W. E. BERGMAN, H. B. FISHER, AND P. G. CARPENTER, MEMBER AIME 
PHILLIPS PETROLEUM CO., RESEARCH DEPARTMENT, BARTLESVILLE, OKLA. 


ABSTRACT 


The conditions under which barium carbonate can be used 
to remove sulfates from drilling muds are limited The amount 
of sulfate remaining in solution in the system after treatment 
with barium carbonate is shown to be a function of the con- 
centration of the carbonate and barium ions and the concen- 
tration of other electrolytes. Barium hydroxide may advan- 
tageously replace barium carbonate when the contamination 
is not entirely due to anhydrite (calcium in the system is then 
stoichiometrically less than sulfate) or when the carbonate 
concentration is high. The effect of substances’ such as que- 
bracho, phosphates, and chromates, which form complexes or 
precipitates with barium, is discussed. 


INTRODUCTION 


As the complexity of the operations in drilling for oil has 
increased, more attention has of necessity been directed to the 
problems pertaining to the maintenance of good drilling mud 
properties. As a result, chemical treatment of muds has be- 
come an important factor in recent years. Some of these 
treatments have been designed to eliminate the deleterious 
effects of contaminants in aqueous mud systems by precipita- 
tion or other means. The most common of substances encoun- 
tered during drilling include sodium chloride, cement, and 
calcium sulfate while various other contaminants, usually in 
small amounts. may be introduced from the water, clays, and 
other materials used in preparation of the mud. In certain 
cases, for example where continued salt-water flow is encoun- 
tered or massive anhydrite is drilled. special muds may be 
used so that the physical properties of the mud will remain 
satisfactory for drilling. In other cases. it is desirable to 
remove the contaminants so that soluble electrolytes in the 
system are maintained at low values. 


For sulfate contamination, the common practice in the field 
is to add barium carbonate to precipitate the sulfate as barium 
sulfate’’. Ordinarily such a procedure gives satisfactory re- 
sults. There have been important instances. however, where 
addition of barium carbonate was not effective in removal of 
soluble sulfates from drilling muds. and it is to these cases 
that the present paper is directed. 

While it is generally known that barium carbonate is not 
always effective in removing soluble sulfates from drilling 
muds, certain inconsistencies appear in the literature as to the 
limitations of its use. and little explanation for the limitations 
are given. Varnell and Kimbrell’ state that “the treatment 
(with barium carbonate for removal of sulfate) is simple and 


, Manuscript received at office of Petro'eum Branch August 16, 1949. 
Paper presented at Branch Fall Meeting in Dallas October 4-6, 1948. 
References are given at end of paper. 
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consists in maintaining a pH of 9 with caustic soda and 
quebracho.” They caution that concentrations of quebracho 
greater than 1 Ilb./bbl. may inhibit the reaction. In another 
publication’, a pH of 10.5 is considered “the maximum desir- 
able.” and the indication is that as much as 2.5 lb. quebracho 
per barrel may be present in the particular mud under dis- 
cussion. Lancaster and Mitchell’ state that appreciable 
amounts of phosphates in the mud will inhibit the reaction 
with barium carbonate and that the phosphate treatment 
should be discontinued at least 24 hours before addition of 
the carbonate. 

Experimental work was initiated to ascertain the factors 
involved in using barium carbonate for the removal of sulfate 
contamination in drilling muds. While the experimental data 
herein reported are limited, they focus attention on the perti- 
nent factors which must be considered for successful treat- 
ment. These factors are discussed from a practical and a 
theoretical view, the latter being supported by equilibrium 
data found in the literature. Further, it will be appreciated 
that the factors involved in this specific study will be closely 
analogous to those in certain of the other chemical treatments 
which involve a precipitation of the soluble contaminant. A 
thorough comprehension of these factors should result in a 
more fruitful application of this type of chemical reaction to 
the treatment of drilling muds. 


EXPERIMENTAL 
1. Reagents 


Two muds were used during this investigation. For one 
series of tests, bentonite suspensions were prepared by dilu- 
tion of a stock suspension containing 8 per cent by weight of 
bentonite (Aquagel). For another series, a 6.4 per cent ben- 
tonitic mud weighted to 9.7 lb./gal. with barium sulfate (Mag- 
cobar) was used. Distilled water was used in all preparations. 

The quebracho (72° tannin extract) was obtained from 
the Thompson-Hayward Co. of Tulsa and contained 11.4 per 
cent moisture (105 C.). 

All other materials were reagent grade, and concentrations 
were corrected for water of crystallization, if any. All concen- 


trations are expressed in pounds per barrel (42 gallons). 


B. Technique 

The systems — either mud or water — were contaminated 
with either sodium or calcium sulfate after treatment with 
the desired amounts of sodium hydroxide and quebracho. For 
treatments with barium carbonate an approximately 3-fold 
excess (5 Ilb./bbl.) was used over that computed to be re- 
quired to precipitate all the sulfate as barium sulfate. Barium 


hydroxide was used in concentrations of 2 Ib./bbl. — about 
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1.6 times that required to precipitate the sulfate. An error of 
about one per cent was involved in preparing these systems. 


The treated suspensions were aged in sealed bottles at room 
temperature (about 25 C.) or at 95 C. for various periods of 
time. The suspensions were stirred intermittently during all 
prolonged aging periods and continuously for all 0.5 hour 
aging periods. At the end of the desired aging period, the 
muds were filtered on Baroid presses at 100 psi gage, while 
other systems were filtered twice without pressure through 
Whatman No. 42 paper (for fine-grained precipitates). For 
these latter experiments — no clay present — some very fine 
material would pass through the filter paper even after four 
filtrations through the same filter. Consequently, the filtrates 
were allowed to settle about one hour, and the supernatant 
liquid was taken for analysis. 


The physical properties of the muds were determined. in 
accordance with the procedure given in A.P.I. Code 29. The 
muds were stirred 30 minutes with a high speed mixer before 
conducting these tests. 


The sulfate was determined by evaporating aliquots of the 
filtered solutions, acidified with HCl, to dryness and then 
extracting the residue with hydrochloric acid. The extract 
was then filtered and the soluble sulfate was precipitated with 
barium chloride. The precipitated barium sulfate was ig- 
nited and weighed. It should be mentioned that this procedure 
determines only that soluble sulfate which is present in ex- 
cess of soluble barium and hence gives a minimum value for 
the soluble sulfate which is present in the system. 


EXPERIMENTAL RESULTS AND DISCUSSION 


One of the factors which was considered to be one of some 
importance in the effectiveness or at least the rate of precipi- 
tation of sulfate by barium carbonate, was that the barium 
carbonate might become coated with clay and not be solubil- 
ized at an appreciable rate. This effect, if real, would be of 
significance particularly in any system having a low water-loss 
value. By using concentrations of bentonite from 0 to 8 per 


cent with calcium sulfate as contaminant in fixed amount 
(1 lb./bbl.) the water-loss values were varied between 6.5 
and 44 ml./30 min. The results of the tests (Table I) show 
that water-loss value has no close relationship to the effective- 
ness of the barium carbonate. The barium carbonate treatment 
decreased the sulfate to about 154 ppm. within 0.5 hour as 
compared to values of 21 to 49 ppm. achieved with barium 
hydroxide. After aging the suspensions at 95 C. for 20 hours 
the sulfate was reduced to 50 25 ppm. in all cases. 

It will be noted that the control tests (No. 3, 6, and 8 of 
Table I) show increasing sulfate concentrations with increase 
in concentration of bentonite. This is explained by the fact 
that the concentration of added sulfate is based on volume of 
mud and not on volume of water. The values for sulfate agree 
within experimental error with those computed for the amount 
present per unit volume of water corrected for a small amount 
present as impurity in the clay. 

The next tests (Table IL) were intended to show possible 
limits both for the pH of the mud and the concentration of 
quebracho required to render the barium carbonate ineffective 
for the removal of sulfate. At the same time, a comparison was 
made between the effects when using barium hydroxide and 
the carbonate. The bentonitic mud was treated with various 
amounts of caustic and quebracho and contaminated with cal- 
cium sulfate (1 lb./bbl). The sulfate in the filtrate from the 
muds was determined after the muds had aged 16 hours at 
95 C. The physical properties (A.P.I. Code 29) were also 
determined for the aged muds. 

The results of these tests (Table I1) show that the barium 
carbonate reduced the sulfate to 245 25 ppm. in the low 
pH systems (Parts A and B of Table II), but was essentially 
ineffective in the high pH systems (Parts B and C). The fact 
that the quebracho in amounts greater than 1 Ib./bbl. was 
not completely solubilized before aging the mud at pH 8.3 
precludes any definite conclusion regarding the effect of the 
quebracho. In the high pH, high quebracho systems, the in- 
effectiveness of the barium carbonate could be attributed to 
either the pH or the quebracho. The results definitely prove 
that an initial pH of 12.4 is sufficiently high to render the 


TABLE I 


Removal of Sulfate with Barium Carbonate and Barium Hydroxide from Bentonite Suspensions 


pH of Mud Water-loss | ppm S04 in filtrate from 
of T r ated 
: Bentonite, CaS04, BaCO3 Ba(OH)a, Mud Aged 0.5 Mud Aged 20 Suspension’, Mud Aged 0.5 Mud Aged 20 
Test No. J by wt. Ib/bbl Ib/bbl lb/bbl hr. at 25° C. hr. at 95° C ml/30 min. hr. at 25° C. hr. at 95° C. 
1 0 1.0 | 5.0 8.8 9.5 177 25 
2 1.14 1.0 5.0 8.7 9.6 44 165 95 
3 2.28 1.0 2,144 
4 2.28 1.0 5.0 &.9 94 20 152 45 
5 2.28 10 2.0 12.5 11.8 33 
6 4 56 1.0 2,597 
7 4 56 1.0 5.0 9 2 8.9 156 37 
~ 8.0 1.0 2,996 
i) 8.0 1.0 50 93 9.7 6.5 177 oS) 
10 8.0 1.0 2.0 12.1 11.0 21 6 
ll 8 0 1.0 5.0 12.5 12.4 49 45 
*These values were determined 0.5 hour after treating the suspension with BaCOg or Ba(OH)9. 
Values after aging the muds were not appreciably different. 
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unt barium carbonate ineffective in this system. Further, since In an attempt to determine more closely the effect of pH 
6.5 the pH of the muds used for parts C and D decreased to 11.8 and of quebracho additional tests were conducted (Table III). 
Ow and 10.0, respectively, with the barium carbonate treatment, For these tests, aqueous systems without clay were used. This 
ve- the indications are that a pH of 10.0 is sufficiently high so simplified the experimental procedure as well as the inter- 
om that the reaction proceeds very slowly. pretation of the results. For most of these tests sodium sulfate 





as should be noted that the pH of the low pH systems : ; ; : 
It s sei ea ] ‘ Paiigs I ’ was used since it was realized that calcium sulfate would 
um treated with BaCO, increased upon aging. This may be ex- ‘ia diate 
3 a a ef promote le reactlo 
irs plained by the liberation of carbonate from the reaction: 
: : : : BaCO. + SO: — BaSO= +CO= ...«..@) 
BaCO.+SO= <BaSO.+CO= .... (1) ; (3) 
f . ‘_- i ° aired ‘ . 
as - F by precipitation of the carbonate — at least in high pH sys- 
ve The carbonate then hydrolyzes in water: 5 ° : : 
tems —as calcium carbonate. When calcium sulfate is used 
. = _— “h- of. ¥ 
1 ° T ° e ° ° . . . e 
“ CO; + H,0 wits HCO, + OH (2) one is assured that the amount of calcium which is present 
0 . . . . . . 
In other words, the effect is analogous to the addition of a sol- will be stoichiometrically equivalent to the carbonate liber- 
ee . ; 
om uble carbonate which buffers the system. ated by the reaction given above. 
nt The physical properties of the muds shown in Table II Another major difference between the use of calcium and 
should be noted. Firstly, in the absence of any barium hy- sodium sulfate in the presence of quebracho should be em- 
droxide or carbonate (tests 1, 2, 3, and 4) the viscosities and  phasized also. Addition of calcium sulfate to an alkaline 
le : ae P 
f 10-minute gel strengths are increased by increasing the pH  quebracho solution precipitates some quebracho. The amount 
oO ‘ — ° . ° ° ° ° 
_ and the quebracho. Secondly, treatments with barium hydrox- precipitated, on the basis of qualitative observations, is a 
e e . T . . . . 
‘ ide did not adversely affect the properties of the muds and function of pH (or NaOH), or ratio of sodium to calcium in 
id since it decreased the sulfate concentration more readily than the system. For example, quebracho is essentially insoluble in 
, ( i . ° . . 
the barium carbonate, the indications are that it could be used a saturated solution of calcium hydroxide (pH 12.6). The 
e more advantageously than barium carbonate. This factor will amount which will dissolve may be increased by addition of 
| be mentioned in another section. sodium hydroxide. 
it 
at 
Bla) 
m TABLE II 
'W 
ly Removal of Sulfate with BaCO, and Ba(OH), from aBentonitic Mud Containing Caustic and Quebracho 
ct 
is Composition of Stock Mud Used 
o Water 78. 9% 
1e Sodium hydroxide 0.226% (1.0 Ib/bbl 
Quebracho 0.226% (1.0 lb/bbl 
= Bentonite 6.4% 
LO Barium Sulphate 13.3% 
€ ! es 
le | API Code 29 Physical Properties ws 
Total Present in Mud, lb/bbl After Aging Mud 16 hr. at 95° C. S04 in 
: =e _| filtrate from 
| Initial Viscosity, | Init. gel, | 10-min. gel, | Water-loss, Aged Mud, 
Test No. NaOH Quebracho CaSO4 | BaCOg Ba(OH)2 pH* eps g. g } ml/30 min. | pH of Mud ppm 
4. Low pH--low quebracho 
1 . : 1.0 10 1.0 8 5 16.5 0 2 11.3 84 2782 i 
la 1.0 1.0 10 50 8.5 75 0 2 7.0 | 8.9 267 
Ib 1.0 1.0 1.0 2.0 8 5 32 0 e 9.0 | 12.0 292 
) B. Low pH—high quebracho 
| | | 
2 1.0 3.04 1.0 8.3 29 0 12 10.0 | 8.3 3045 
2a 1.0 3.0t 1.0 50 8.3 74 0 4() 63 88 | 226 
2b 10 3.0 10 2.0 8.3 5) 0 20 6.3 9.8 251 
C. High pH —low quebracho 
3 3.0 1.0 1.0 12 4 61 0 10 8.0 12.1 3053 
3a 3.0 1.0 10 5.0 12.4 62 0 0 8.7 11.8 2609 
3b 3.0 10 10 | 20 12.4 54 0 { 8.0 12.7 | 383 
D. High pH--high quebracho 
4 3.0 3.0 10 11.9 70 0 20 6.0 10.4 2642 
4a 3.0 3.0 10 50 119 60 0 7 6.7 10.0 | 2119 
4b 3.0 30 10 20 19 71 0 2 7.2 | 12.2 | 383 


*pH just prior to addition of BaCOg or Ba(OH)g. 
+The quebracho did not disperse completely in this mud upon stirring for 0.5 hr. at 25° C, 
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The results (Table III) show that in the absence of added 
alkali or quebracho (test No. 1) the sulfate was decreased 
to only 646 ppm. The pH of the suspension increased due to 
liberation of carbonate (reactions 1 and 2). For test No. 2, 
where 0.03 lb. NaOH per barrel was present, the result is 
essentially the same as for test No. 1. Tests 3, 4, and 5 show 
the effect of increasing the quebracho concentration to 2.3 
lb./bbl. when the initial pH of the system is about 8.2. Com- 
pared with tests 1 and 2, the major effect of the quebracho 
appears to be a decrease in the rate at which the sulfate is 
removed, since the rate is markedly accelerated by heating 
the suspension. 

Tests 6 and 7 (initial pH of 9.8) and test 8 and 9 (initial 
pH of 11.1-11.2) do not reveal any major effect of the que- 
bracho in the concentration range of 1.2 to 2.3 lb./bbl., ex- 
cept that the value obtained for test 8 after aging seven days 
is about 25 per cent lower than for test 9. For all these tests 
the sulfate concentration remains high, and the overall data 
reveal that-barium carbonate will not effectively remove sul- 
fate from these sodium sulfate contaminated systems if the pH 
is higher than about 9.8 and when the quebracho is 1.2 
lb./bbl. or more. However, when barium hydroxide (test 14) 
is used in place of the carbonate the sulfate is decreased to 
29 ppm. in the high pH-high quebracho system which could 
not be treated with barium carbonate (test 9). Although car- 
bonate ion concentrations in these systems were not deter- 
mined, the success of the barium hydroxide treatment may be 
attributed in part to the fact that the carbonate ion concen- 
tration was decreased by the reaction: 


Ba(OH), + CO? —BaCO, + 20H i 0 « 


The excess barium hydroxide was then available to precipitate 
the sulfate. The effect of carbonate ion concentration will be 
discussed in a later section. 

When calcium sulfate is used as the contaminant (tests 
10-13), the sulfate is effectively removed by barium carbon- 
ate in the absence of quebracho, but when the quebracho is 
increased to 1.2 or 2.3 lb./bbl. as for tests 12 and 13, the sul- 
fate is but slightly decreased. 

It was expected, at first, that these tests would show definite 
limits for both the pH of the system and the concentration of 
quebracho in order for the sulfate to be precipitated com- 


pletely by barium carbonate. The tests show no sharply de- 
fined limits for either of these two factors and merely show 
that the barium carbonate treatment may not be effective. 
Treatments with barium hydroxide, however, were effective 
under conditions for which barium carbonate was not. This 
emphasized that removal of sulfate from such systems was not 
an impossibility. A study of the factors involved, as presented 
in Section IV of this report, showed that no sharply defined 
limits could be expected. Rather, a multi-component system 
is involved and the extent of the reaction (equilibrium) is 
controlled by the components and their concentration in the 
system at equilibrium. A knowledge of the effect of these 
variables can then be used to determine either the conditions 
under which barium carbonate may completely precipitate the 
sulfate or indicate treatments which are required to render 


the precipitation complete. 


THEORETICAL DISCUSSION 


The limited tests which have been presented show that 
treatment with barium carbonate is far from a simple panacea 
for the difficulties which may be encountered due to sulfate 
contamination in a drilling fluid. The tests have also served to 
show that certain factors, not readily apparent from the data. 
are involved which require an explanation. 

Consider the reaction which is involved in the precipitation 
of sulfate by barium carbonate: 

BaCO., (excess) + SO: on BaSO, + CO - ©) 
For this reaction the equilibrium constant is given by the 
equation 
CO 
(60) 


K, 


0= 
where "CO> and “SO= are the activities of the carbonate 
and sulfate ions in the solution at equilibrium. Using the 
values for the solubility product constants for barium sulfate 
and barium carbonate as reported by Latimer’. 

“BaSO, = (“Ba‘** “SO=) = 9.9x 10 ~ » 
and *BaCO. = (*Ba** *"CO=) = 4.93x10” . . (8) 


the value of K, in equation (6) may be evaluated 


TABLE III 


Removal of Sulfate from Aqueous Suspensions 


In Suspension Ib/bbl 


pH of Suspension ppm of S04 





Before 5 min 24 hr Found Found* Found 

Test No. NaOH Quebacho NagsS04 Cas04 BaCOg Ba(OH)2 | addn. of Ba | after addn. | after addn Add -d 1 day 1 day 7 days 
1 0 0 1.17 5.0 6.0 10.7 11.3 2250 646 
2 0.03 0 1.17 5.0 | 10.8 10.9 11.4 640 
3 0.03 0.58 1.17 5.0 8.1 9.7 10.4 944 
4 0.06 1.3 1.17 5.0 8.2 9.1 9.8 1,067 
5 0.12 2.3 1.17 5.0 8.2 87 9.3 1,066 
6 0.23 1.2 1.17 | 5.0 9.8 9.8 10.1 1,511 
7 0.47 2.3 1.17 5.0 9.8 9 8 9.9 1,621 
8 047 1.2 1.17 5.0 11.1 11.0 11.0 1,906 1440 
4q 0.93 2.3 1.17 5.0 11.2 11.2 11.1 1,910 1903 
10 0 0 1.17 5.0 63 98 95 & 
ll 0.03 0 1.17 5.0 11.2 11.2 11.0 14 
12 0.47 1.2 1.17 5.0 10.7 10.6 96 1,891 1918 
13 0.93 2.3 117 5.0 10 7 10 6 99 2,237 2310 
14 0.93 2.3 1.17 20 107 12 6 29 

*Just prior to filtration, the suspensions were heated to boiling and cooled to room temperature with continous stirring for one hour. 
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“wo 1.93 x 10° 


—— =. : 
SO: = 30 x 107 about 50 (9) 


K, = 





It should be stated that other values in the literature for the 
solubility product constants for barium sulfate and carbonate 
vary by a factor of about 5 from those given by Latimer. This 
fact does not invalidate the discussion which follows; and it 
is believed that Latimer’s data is the most consistent with 
other data in the literature, and will be used for the source 
of other solubility product data herein reported. 

Since the activity of an ion is equal to its concentration, m, 
multiplied by its activity coefficient. y. equation (9) may also 


be written as: 


("CO= 7 CO=) 


= =, 50 er 
[S0; 7 SO 7 about 5 (10) 





For any finite concentration the activity coefficients are gen- 
erally less than unity and are functions of the average ionic 
strength, «, of the solution. The ionic strength’ is defined by 


Z +m + Z-—m 


o> 5 = 2/320n. « « £93) 





TABLE IV 
Equilibria in Aqueous Systems Containing Barium 
Sulfate and Barium Carbonate. Data from 
International Critical Tables, Vol. VII, p. 300 


Part A 
Reaction: BaCO3(s)+S04 Sane Bas04(s)+CO3 =(?)* 
Kags.) = Caa5 


In Solution, 
ppm of Water 


In Solution, 
moles/1000 g of HO 


lonic Equil. 
Strength Constant, 
K9804 KaC03 m Km S04 C03 Cl 
t=25° C. 

0.00331 0.0690 0.217 | 20.9 318 | 4,140 
01218 1873 598 15.4 1,170 11,230 
0580(s 5243 1.747 | 9.03 5,570 31,400 

t=100° C. 
01533 0571 0.217 3.73 1,470 3,430 
03639 1131 448 3.11 3,500 6,790 
2279(s 4144 1.927 1.82 21,850 24,860 
Part B 


K280 4 (aq) and KgC03 (aq) by BaClg (aq); the solid phases may not be pure; 
K298 1 =ca 8. 


In Solution, 





moles /1000 g of HgO lonic | Equil. 
Strength, Constant, 
K9804 KaC03 KCI ih Km In Solution, ppm of Water 
t=20° C. 

0 0005 0072 00068 0238 14.5 48 432 241 
0009 0068 00068 0238 7.6 86 408 241 
0028 0164 0017 0593 5.9 269 | 9X4 602 
0032 0160 0017 0593 5.0 307 | 960 602 
0147 0619 0068 2366 4.2 1,410 | 3,710 | 2,410 
0159 0607 0068 2366 3.8 1,530 | 3,640 2,410 
096 287 034 1.183 3.0 | 9,220 17,200 | 1,200 
104 279 034 1.183 27 | 10,000 16,940 | 1,200 

| | 
t=96° ( | 
ONS 300 034 1.183 3.6 7,970 18,000 1,200 
OS9 | 204 | 034 1.183 3.3 8,540 17,600 1,200 
*This question mark suggests that the carbonate would be hydrolyzed to HCO, that the 


original data did not indicate ratio of carbonate to bicarbonate in solution, and that the 
bicarbonate is reported as carbonate. 
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where Z and Z are the charges of the positive and negative 
ions, respectively, in solution at concentrations m* and m.. 
Thus, unless the activity coefficients of the sulfate and carbon- 
ate ions in a given solution are equal, the mol ratio (as deter- 
mined by solubility) of the carbonate to sulfate ion for equa- 
tion (9) need not be equal to 50. If the activity coefficient of 
the sulfate ion is lower than that of the carbonate ion at any 
given ionic strength, the mol ratio will be less than 50. That 
this is true was shown by inspection of values for the activity 
of potassium carbonate and of potassium sulfate at corre- 
sponding concentrations as reported by Latimer’. Calculation 
of the individual ion activities, "CO= and “SO=, using values 
reported for K.SO,, K.CO, and’ KCl at corresponding ionic 
strengths, revealed that for values of ionic strengths greater 
than about 0.003, the activity of the carbonate was greater 


than that of the sulfate ion. 


The above discussion can be summarized as follows. In any 
simple system saturated with barium sulfate and barium car- 
bonate: (a) the mol ratio of carbonate to sulfate in solution 
will be less than the value of 50 indicated by the equilibrium 
constant for the system, (b) the concentration of sulfate ion 
will be increased by addition of soluble carbonates or by other 
electrolytes (NaOH, NaCl) not having the common ion Ba**. 


Supporting these conclusions are data reported in Table IV 
taken from the International Critical Tables. The last three 
columns of the table were computed from the data in order 


to report the concentrations in familiar terms. 


In view of the previous discussion little need be said about 
these data. The equilibrium constant, K,,. reported in the table 
represents the mol ratio of carbonate to sulfate in the mixtures 
at equilbrium. It can be seen that this ratio decreases rapidly 
with increase in ionic strength of the solution. The data of 
part A of Table IV show that the ratio is highly dependent on 
temperature, so that at 100 C. the removal of sulfate from the 
potassium sulfate solution by barium carbonate is not as effec- 
tive as at 25 C. 

Part B of Table IV is quite analogous to that of Part A 
except that barium chloride was used so that the solution in 
equilibrium contains potassium chloride. This, in effect, in- 
creases the ionic strength of the solution and the equilibrium 
constant, K,,, given by the ratio of the moles of carbonate to 
moles of sulfate in solution is decreased. The data in Part B 
do not indicate high dependence on temperature. 


The data of Table IV, and the theoretical treatment given, 
apply only to simple systems involving the equilbrium be- 
tween barium carbonate and barium sulfate with sulfate and 
carbonate ions. In drilling mud systems the situation becomes 
far more complicated, but some of the factors may be partially 
evaluated by comparison with the effect in the simple system 


which was considered. 


1. Effect of the concentration of carbonate: Obviously, the 
reaction 


BaCO + SO = BaSO + CO  <, = coe 


' — 
can be made to proceed to completion by removal of the car- 
bonate. The procedure employed is to add calcium (as lime) 
to precipitate calcium carbonate. Complete removal of car- 


bonate by calcium would be favored by a pH sufficiently high 
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(>10) so that bicarbonate is eliminated. However, in view of 
the fact that the solubility product for calcium carbonate 
CaCO. oe" + Sees K = 482x10° .. (12) 
is but slightly less than that for barium carbonate 
BaCO, po Ba* + CO=; K=4.93x10° . . . (13) 


the effect of lime in the presence of excess barium carbonate 
is due not, only to removal of carbonate but also to decompo- 
sition of barium carbonate according to the equation: 
BaCO, + Ca(OH).— Ba(OH),.+ CaCO, . . (14) 
The effective concentration of the barium ion is thereby in- 
creased with a proportional decrease in the sulfate concentra- 
tion. Obviously, application of barium hydroxide, rather than 
barium carbonate and lime, for the precipitation of sulfate, 
is a direct approach. The use of barium hydroxide is particu- 
larly indicated when the sulfate contamination is not primarily 
due to anhydrite (calcium sulfate) or when the carbonate 
concentration in the mud is high. Under these conditions the 
barium carhonate treatment can only be effective when lime 
or other soluble calcium or barium salt is added so that the 
varbonate ion concentration will be decreased. 
2. Effect of pH: The effect of pH has been briefly men- 
BaCO,, BaSO,, H.O it was 
essumed that only the carbonate ion was present. In reality, 


tioned. In the simple system 


the carbonate ion hydrolyzes in water: 

CO= + H.0 — HCO,+OH- ..... (15) 
so that appreciable bicarbonate may be present unless the 
hydrolysis is represses by addition of alkali. If acid is added to 
the system, the following equilibria become involved: 


ro: 6S 6 6m hl TS CO BRegisw ...« 
_— 


and HCO. <— H*+ HCO t= 43210" .. 2%) 
- . —> 


(In a given system, the pH will determine the ratio of car- 
bonate to bicarbonate ion in solution.) 
Therefore, a decrease in pH promotes the reaction 

BaCO, + H*—> Ba** + HCO, . . . . (18) 


The barium ion concentration is increased, and the sulfate ion 
concentration would be decreased in accordance with the solu- 
bility product for barium sulfate as previously given. 

In terms of drilling mud practice, two pH ranges may be 

considered. In high pH ( 511) where bicarbonate ion is 
practically eliminated, the effective removal of sulfate by bar- 
ium carbonate requires that the carbonate be removed. 
In such high pH systems the removal of carbonate could be 
effectively accomplished by addition of a soluble calcium or 
barium compound. In connection with this, it should be em- 
phasized that even if the sulfate contamination is from anhy- 
drite, the amount of calcium in the system may be stoichiom- 
etrically less than that required to remove the carbonate. Alka- 
line muds would pick up carbonate from decomposition of 
organic matter in the system and from absorption of carbon 
dioxide from the atmosphere. There would also be some ad- 
sorbtion of calcium on the clay present. 

In low pH systems, the carbonate may not be effectively de- 
creased by calcium. Effective removal of sulfate would then 
depend upon increasing the concentration of barium ion. This 
could be accomplished by lowering the pH to dissolve barium 
carbonate or by addition of a soluble barium salt (e.g. 


BaCl.,). 
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3. Effect of inorganic ions which may or may not react with 
components of the system: The effect of ions which do not 
enter into the reaction was shown to result in an increase in 
the ionic strength with a resulting increase in the amount of 
sulfate which may remain in solution at equilibrium. The 
data of Table IV could be used to estimate the concentration of 
sulfate which would exist in the solution at equilibrium for 
values of ionic strength up to 1.9. The presence of such elec- 
trolytes puts a premium upon either the effective decrease 
in the carbonate ion concentration (by addition of calcium) 
or an increase in the concentration of barium (by decrease in 
pH to solubilize BaCO, or addition of a soluble barium com- 
pound). 


In the presence of other constituents which may form pre- 
cipitates with barium ion, the solubility product relationships 
for all the insoluble products must hold simultaneously. Con- 
sequently, any ion which forms with barium a compound havy- 
ing a low solubility product may be suspected as an interfering 
substance. For example, one such interfering ion might be 
chromatic which is added to some drilling muds to inhibit 
corrosion: 


BaCrO, = Ba CrO=-; K=2x10" s « Ss) 


Others might include permanganate and metasilicate: 
Ba(MnO,), = Ba** + 2Mn0>; K=2.5x10" (20) 


No solubility product data were found for barium metasilicate: 
but the solubility is believed to be low. Considerable silicate 
should be present particularly in high pH muds. In such sys- 
tems the alkali would decompose the clay with the formation 
of soluble silicates. As indicated in the introduction, the phos- 
phates also precipitate, or form complexes with barium ion. 


1. The effect of quebracho and other organic matter: The 
fact that quebracho renders the barium carbonate treatment 
ineffective for removal of sulfate suggests that the barium ion 
forms a complex with or precipitates quebracho. It is well 
known that quebracho or other tannins may form precipitates 
with metal ions. However, even if a precipitate is not formed, 
organic material, particularly those ‘containing hydroxyl 
groups, frequently form extremely stable complexes with 
polyvalent metal ions. A classic example of this phenomenon 
is the formation of complexes with tartrate or oxalate for 
which the reaction is formulated as 


H-C-OH H-C-O 
+ M* > | M..... (21) 
H-C-OH H-C-O 


where M* represents any divalent metallic ion. The complexes 
thus formed are frequently so stable that qualitative tests for 
the metal ion in such solutions may not reveal the presence of 
the metallic constituent until the organic matter is destroyed. 
Obviously to overcome the effect of such organic material a 
considerable excess of barium carbonate must be used or else 
the organic matter must be removed or its concentration de- 
creased. 


5. The effect of the clay: In drilling mud systems the 
effect of the clay will always be a factor. Firstly, clays, par- 
ticularly those with a high base exchange capacity, will con- 
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tribute to the ionic strength of the system. This effect may be 
small except in high pH systems where sorption of hydroxyl 
ion is <ppreciable so that highly charged particles are formed. 

Secondly, clays could undergo base exchange reactions. At 
pH values much below 9, the concentration of barium 
derived from solution of barium carbonate would certainly be 
sufficiently high so that an appreciable amount of barium 
would be exchanged for other cations sorbed on the clay. 
Further, in view of the very low activities which have been 
reported’ for monovalent cations in clay suspensions at pH 
values to about 11, it is quite probably that the concentration 
of barium ion derived from barium carbonate in most muds 
would be sufficiently high so that barium would be exchanged 
for other ions adsorbed on the clay. 

It should be mentioned that in publications concerning 
drilling muds the statement is frequently made that chemicals 
having a low solubility in water are “inert” materials toward 
the clay. As shown by the data herein reported, even barium 
sulfate, which has an exceedingly low solubility in pure 
water, cannot be considered an inert material. For example, 
upon addition of barium sulfate to a mud containing car- 
bonate considerable barium sulfate may be dissolved and 
affect the properties of the clay. 


SUMMARY 


The factors involved in the removal of sulfate from aqueous 
systems or drilling muds when using barium carbonate have 
been presented in considerable detail. The experimental data 
and the theoretical discussion have emphasized that the pre- 
cipitation of sulfate by barium carbonate may not be as effec- 
tive as generally presented in the literature and that the 
concentration of sulfate remaining in the system at equilibrium 
may be high. The amount of sulfate remaining in solution at 
equilibrium was shown to be primarily a function of the car- 
bonate ion concentration, the barium ion concentration, and 
the ionic strength of the system. In addition, the presence of 
interfering substances —those which form difficulty soluble 
compounds or complexes with barium — may complicate the 
removal of sulfate by barium carbonate. A thorough compre- 
hension of these factors should permit more fruitful applica- 
tion of the treatment. 

Successful treatment of a drilling mud for removal of sul- 
fate with barium carbonate requires at least that either the 
barium carbonate be appreciably solubilized (by having a 
low pH) or that the carbonate ion concentration be kept low. 
\ decrease in the concentration of carbonate ion can be 
achieved by addition of a soluble calcium or barium salt (for 
example, calcium hydroxide or barium hydroxide). Complete 
precipitation of carbonate as the calcium or barium salt is 
favored by a high pH. For these reasons, the use of barium 
hydroxide is particularly indicated when the sulfate contami- 
nation is not primarily due to anhydrite or when the carbon- 
ate concentration in the mud is high. 
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DISCUSSION 
By O. W. Van Dyke, Magnet Cove Barium Corp.., 
Houston, Texas 


I would like to compliment Bergman, Fisher and Carpenter 
for the work that they have reported in this paper. We should 
also express appreciation to the Phillips Petroleum Co. for 
making this work possible. 

This paper is of particular interest because it reports the 
results of research into a seemingly very simple chemical 
reaction that has been used in mud treating for quite a long 
time. It is work such as this that is bringing about refinements 
in drilling mud control that are necessary for today’s deep 
holes. The authors have explained with experimental data the 
reason for some of the erratic behaviors we have all observed 
in using barium carbonate for removing sulphate from drilling 
mud. These data point out that pH, carbonate content, pres- 
ence of quebracho or other complexing agents are only a few 
of the factors influencing the results that might be expected 
when using barium carbonate for the removal of sulphate. 
This work certainly points out that the reactions involving 
barium carbonate in drilling mud are complex and effected 
by numerous conditions. 

It would have been of interest to have had some considera- 
tion given to the removal of calcium as well as the sulphate 
ion because such cations have a much greater effect upon 
mud than anions such as sulphate. We have done work which 
indicates that the sulphate ion is no more detrimental to 
irilling mud than the chloride ion. The fact that the sulphate 
ion usually enters the mud as calcium sulphate has perhaps 
prompted the misnomer of “sulphate contamination” for cal- 
cium sulphate where the major offender actually is the sol- 
uble calcium rather than the sulphate ion. In view of the fact 
that the most common application for barium carbonate has 
been treating out the detrimental effects of calcium sulphate, 
specific reference to this problem would have been timely in 


this paper. 


DISCUSSION 
By G. E. Saunders, Sohio Pet. Co., Cleveland, Ohio 


This paper furnishes the industry with some very good 
theoretical data concerning sulfate removal in drilling muds. 

One of the conclusions very worthwhile is that a high pH 
and high quebracho mud greatly reduces the effectiveness of 
the barium carbonate treatment. In this case, would the rec- 
ommended testing procedure be to dilute the system with 
water in order to lower the pH and then carry on routine 


carbonate treatment ? 
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It seems that some tests would have been advisable concern- 
ing the use of sodium carbonate, particularly when the sul- 
fate content is due primarily to gypsum in low concentrations. 

Barium hydroxide was shown to be much more effective in 
sulfate removal in some types of mud. The question arises as 
to cost and availability of the hydroxide instead of the car- 
bonate. Barium carbonate is a native material, quite cheap 
and found in large quantities. It seems that using an excess 
(as is usually done in the field) of perhaps 15 to 20 pounds 
per barrel might be a more economical treatment. 


The fact that high pH and high quebracho content in the 


mud inhibits the carbonate reaction should be very useful 
information. In some instances, such as at Carthage, Texas. 
anhydrite is found at known depths and the mud engineer can 
keep the pH and quebracho content at low values so that the 
carbonate will be effective when anhydrite is encountered. 
Additional work in connection with sulfate removal where 
the treatment is done with polyphosphates instead of car- 


bonates would be very useful to the industry. 


Authors’ reply to O. W. Van Dyke 


The authors wish to point out that this paper has been 
purposely directed toward an emphasis on removal of sulfate 
ion. While sulfate may be no more detrimental than chloride 
or certain other inorganic anions, there are field problems in 


which even relatively small concentrations of sulfate arising 


possibly from the mud make-up water. may contribute to the 
difficulty or complexity of maintaining specific mud properties, 
for example. low 10 minute gel strengths. The cations present 
are relatively unimportant in cases such as these. 

The problems of muds heavily contaminated with anhy- 
drite certainly poses the additional problem of handling the 
calcium ions in many of the methods of treating these muds. 
In the case of treatment with sodium carbonate or sodium 
hydroxide. the resultant high concentration of sulfate demands 
either a special mud to handle the sulfates or a method for 
their removal. This paper has made no attempt to answer all 
the ramifications of this system and the resultant effects on 


the mud properties. 


futhors’ reply to G. E. Saunders 


In the case of the high-pH, high-quebracho systems. water 
dilution may be preferred particularly if no expenditure of 
weighting agent or other chemicals is required upon dilution. 
Treatment with sodium carbonate to precipitate the calcium 
might be recommended if the amount of anhydrite is small. 
Treatment with barium carbonate might be preferable if pilot 
tests indicate that the treatment is effective. It should be em- 
phasized that where barium carbonate does not function the 
use of an excessive amount, as is sometimes done in the field, 
is unwarranted. The only alternative is to condition the system 
so that the barium carbonate will function or to use barium 


hydroxide. x k * 
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